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DISCLAIMER 

This  report  is  the  product  of  the  Army  Materiel  Command  Com- 
mittee-Armament, an  ad  hoc  committee  formed  by  the  Commander,  US 
Army  Materiel  Command.  It  responds  to  a Department  of  the  Army 
requirement  to  study  the  recommendation  of  the  Army  Materiel 
Acquisition  Review  Committee  (AMARC)  regarding  establishment  of 
an  Armament  Development  Center.  It  presents  alternative  concepts, 
not  detailed  plans.  It  is  advisory  in  nature  and  reflects 
neither  official  policy  nor  approved  plans  of  the  Department  of 
the  Army.  The  Secretary  of  the  Army  has  directed  that  it  be 
released  to  interested  Members  of  Congress  for  their  review  and 
comment. 
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ARMAMENT  DEVELOPMENT  CENTER  STUDY  AND  CONCEPT  PLAN 


PREFACE 


1.  Introduction.  This  study  is  the  product  of  an  extensive  effort 
to  develop  a concept  plan  for  the  creation  of  an  Armament  Develop- 
ment Center  (ADC) . Creation  of  an  ADC  was  one  of  the  principal 
recommendations  made  by  the  Army  Materiel  Acquisition  Review  Com- 
mittee (AMARC) , a group  assembled  by  the  Secretary  of  the  Army  to 
review  the  acquisition  process. 

2.  Purpose.  AMARC  recommended  that  within  AMC,  management  of  new 
weapon  systems  and  major  product  improvements  should  be  separated 
from  management  of  logistics  functions.  More  specifically,  that 
committee's  report  recommended  creation  of  an  "Armament  Develop- 
ment Center  at  a single  location,  through  an  evolutionary  process, 
by  consolidating  selected  elements  of  Frankford,  Picatinny,  Rock 
Island,  and  Watervliet  Arsenal  RD&E  activities  together  with  the 
Ballistic  Research  Laboratory  and  portions  of  the  ARMCOM  RD&E 
Directorate.".!/  AMARC  listed  the  following  advantages  to  be  achieved 
ultimately  by  this  consolidation: 

"(1)  More  effective  'critical  mass'  of  technical 
talent,  expediting  consultation,  broadening  career 
opportunities  and  facilitating  civilian  personnel 
management. 

(2)  Large  demanding  missions  challenging  the 
work  force,  providing  them  a sense  of  valuable  contri- 
bution, stabilizing  installation  funding  fluctuations, 
and  minimizing  invention  of  insignificant  'job 
security'  efforts. 

(3)  More  effective  equipment  being  fielded  at 
less  overall  cost  resulting  from  reduced  in-house 
manpower,  closer  coordination  of  subsystem  develop- 
ments, savings  in  travel  expenditures,  and  more 
efficient  transfer  of  systems  technology  to  industry. 

(4)  Substantially  faster  response  to  intensified 
needs  or  critical  problem  areas  due  to  greater  flexi- 
bility of  scientific  and  engineering  resources. 
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(5)  Expanding  opportunities  for  innovative  and 
creative  ideas  to  surface  for  potential  military 
application. 

(6)  More  realistic  estimating  of  program 
options,  risks,  performance,  and  schedules  by  more 
effective  coupling  of  internal  expertise  to  the 
acquisition  process. 

(7)  Reduction  in  overhead  costs  resulting 

from  shared  and  more  fully  utilized  support  activities, 
such  as  security,  safety,  quality  assurance,  drafting, 
and  machine  shops.” 

3.  Assumptions: 

a.  Initial  Assumptions.  On  28  May  1974,  Headquarters,  AMC 
issued  a letter  (Annex  A)  directing  that  this  study  be  made  and 
providing  guidance  which  Included  the  following  assumptions: 

Create  an  organizationally  separate  development  center. 

The  development  center  will  be  responsible  for 
the  development  of  a system  and  for  its  acquisition 
until  it  has  been  fielded.  After  a system  has  been 
fielded,  the  center  will  continue  to  provide  technical 
and  Technical  Data  Package  (TDP)  support  to  the 
Armament  Command. 

b.  Additional  Assumptions.  The  following  assumptions  have  been 
added  in  developing  a concept  plan  for  the  Armament  Development 
Center: 

The  development  center  will  require  significantly 
fewer  personnel  than  the  RD&E  elements  now  in  the 
armament  community. 

The  recommended  site  for  the  center  need  not 
necessarily  be  an  AMC  or  Department  of  the  Army 
installation. 

4.  Logistics.  AMARC  made  a corollary  recommendation  on  creation 
of  centers  which  would  be  responsible  for  the  logistics  functions. 
Volume  4 of  the  present  study  examines  the  concept  of  an  Armament 
Logistics  Command  (ALC)  which  would  be  the  counterpart  to  the  ADC. 

5.  Study  Plan.  The  size,  complexity,  and  importance  of  the 
armament  community  dictated  the  need  for  a comprehensive  concept 
plan  supported  by  an  in-depth  study  to  organize,  populate  and  site 
the  proposed  ADC.  In  the  process,  this  study  would  also  test  the 
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feasibility  of  the  plan.  The  study  effort  placed  emphasis  on  the 
following  areas: 

a.  The  Current  Organization.  Gathering  and  analyzing 
statistical  and  verbal  information  needed  for  a comprehensive  study 
and  detailed  description  of  the  organizations  currently  performing 
the  armament  development  and  readiness  functions;  studying  the  effects 
which  proposed  changes  will  have  on  the  existing  structures  and 
operations,  with  particular  attention  to  insuring  that  the  readiness 
function  is  not  adversely  affected. 

b.  Concepts  for  an  ADC.  Developing  alternative  concepts  for 
an  Armament  Development  Center,  taking  a broad  approach  and  making 
extensive  use  of  consultants  and  visits;  defining  early  the  purpose 
and  functions  of  such  a center;  developing  organizational  patterns 
which  will  provide  close  ties  to  the  users,  will  be  output  oriented, 
and  will  foster  scientifically  based  innovation  in  both  research 
and  application. 

c.  Sites  and  Resources.  Developing  criteria  for  site  selection, 
giving  consideration  to  current  AMC  facilities,  to  other  DOD  sites 
which  may  become  available,  and  to  locations  not  now  under  DOD 
control;  analyzing  data  developed  and  visiting  prospective  sites; 
determining  the  cost  and  other  impacts  associated  with  locating 
proposed  organizational  alternatives  at  selected  candidate  sites. 

d.  Economic  Analysis.  Preparing  a sound  economic  analysis 

and  examination  of  economic  and  other  impacts  to  provide  comparisons 
of  all  relevant  aspects  of  the  alternatives  and  facilitate  the 
selection  of  the  best  alternative;  insuring  that  the  analysis  meets 
the  rigorous  standards  of  the  anticipated  audiences;  making  comparative 
evaluations  of  economic  and  other  impacts,  particularly  on  affected 
local  communities. 

e.  Concept  for  an  ALC.  Examining  the  logistics  residual  to 
insure  the  viability  of  the  total  armament  community;  developing  a 
concept  plan  for  the  establishment  of  an  ALC  to  include  missions, 
functions,  concept  of  operations,  outline  of  organization,  relation- 
ships and  key  interfaces  with  the  ADC  and  others,  adjustments  in  key 
areas  (facilities,  personnel,  and  budgets),  closures,  consolidations, 
reductions,  realignments,  estimates  of  costs  and  savings,  and  a 
phased  implementation  plan. 

6.  Organization.  The  Chairman  organized  his  committee  along  these 
lines  of  emphasis,  employing  as  many  as  25  full-time  professionals 
at  the  height  of  the  study  effort  (Annex  B) . Assisting  and  broadening 
this  effort  were  a second  group  of  individuals  from  within  the  Army's 
armament  community  and  a third  group  of  recognized  experts  from  out- 
ride the  Army  who  worked  particularly  on  concepts  for  an  ADC. 
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They  are  listed  In  Annex  II-A,  Individuals  were  selected  oh  the  basis 
of  their  knowledge  and  experience  in  armament  matters  or  in  the  manage- 
ment of  large  research  and  development  activities.  Two  of  the  consult- 
ants are  from  research  and  development  activities  and  served  on  the 
Science  and  Technology  Team  of  the  AMARC,  the  element  that  recommended 
creation  of  the  development  center;  two  are  from  industry;  and  one  is 
from  the  Office  of  the  Director  of  Defense  Research  and  Engineering. 

One  of  the  industry  members  also  serves  on  the  Army  Scientific  Advisory 
Panel. 

7.  Assessment.  The  views  of  these  and  many  others,  including  arsenal 
employees  visited  at  their  work  and  community  representatives,  were 
given  careful  consideration.  The  opinions  reflected  throughout  the 
study  and  the  final  evaluation  represent  the  best  judgement  of  the 
study  committee  which  for  seven  months  gathered  and  weighed  this 
comprehensive  collection  of  data  and  expert  opinion. 
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CHAPTER  I 


CURRENT  ARMAMENT  COMMUNITY 


SECTION  A:  Introduction. 

1.  Purpose.  The  purpose  of  this  chapter  is  to  describe  the  present 
system  for  acquiring  armaments  as  a basis  for  evaluating  the  merits 
of  the  AMARC  recommendation  and  as  a first  step  in  "evolving"  an 
Armament  Development  Center  (ADC)  from  elements  of  this  system. 

Strengths  and  weaknesses  of  the  current  system  derived  from  the 
study  are  included  in  the  discussion  as  appropriate. 

2.  "Armament  Community”  - Definition.  In  this  study  it  has  been 
assumed  (as  apparently  AMARC  assumed) that  the  ADC  will  be  respon- 
sible for  the  development  of  armaments  currently  assigned  to  the 
Armament  Command  (ARMCOM) ; the  portion  of  ARMCOM  Regulation  10-1 
that  depicts  ARMCOM's  mission  and  major  functions  is  shown  in 
Annex  I-A.  The  "armament  community"  is  assumed  to  include  ARMCOM, 
the  ARMCOM  Project  Managers,  plus  the  Ballistic  Research  Laboratories 
(BRL) . Activities  such  as  the  Army  Research  Office,  the  Human  , 
Engineering  Laboratory,  the  Foreign  Science  and  Technology  Center, 
and  others,  that  influence  the  development  of  armaments  were  not 
considered  for  inclusion  in  an  ADC  at  this  time  and  hence,  were  not 
studied  in  detail.  The  Harry  Diamond  Laboratories  (HDL)  elements 
devoted  to  armaments  and  the  Project  Manager  for  Munitions  Production 
Base  Modernization  and  expansion  were  initially  considered  as  part  of 
the  ADC  base  line,  but  are  excluded  from  this  report  since  HDL  in  its 
entirety  is  to  be  a part  of  a separate  development  center;  the  project 
manager  will  continue  to  report  directly  to  AMC.  Also  excluded  were 
the  supply  and  storage  (Depot)  activities  supporting  armaments. 

3.  Data  Base  Line,  a.  Source.  Data  covering  organization,  personnel, 
operating  relationships,  program  and  budget,  facilities,  and  equip- 
ment for  the  base  line  year  of  FY  74  were  requested  from  each  organi- 
zation within  the  community.  Visits  were  made  to  each  major  instal- 
lation to  discuss  the  data  and  to  gain  a first  hand  view  of  the 
operation  and  physical  plant.  Visits  were  also  made  to  several 

Army  ammunition  plants  and  to  private  corporations  that  manufacture 
fuzes  and  projectile  metal  parts.  A complete  listing  of  visits  and 
dates  is  shown  in  Annex  I-B. 

b.  Validity.  Funding,  personnel,  and  facilities  data  received 
from  the  armament  community  were  analyzed,  evaluated  and  checked 
against  other  sources  to  ensure  credibility.  Within  the  accuracies 
permitted  by  normal  accounting  procedures,  double-counting  of  funding, 
due  to  flow  within  and  outside  the  community,  was  eliminated.  Under- 
standably, installations  engaged  in  both  development  and  logistics 
activities  had  difficulty  in  estimating  equivalent  man  years  spent  in 


1-3 


each  activity  and  in  apportioning  the  use  of  facilities  and  equip- 
ment between  activities.  Estimated  breakouts  of  activities  funded 
by  PEMA  and  OMA  accounts,  equivalent  man  years  of  effort,  and 
facilities  and  equipment  utilization  were  based  on  the  concept  of 
ADC  activities  and  the  judgement  of  experienced  personnel. 

4,  Perspective.  This  description  of  the  current  armament  system 
shows  that  it  is,  by  its  very  nature,  a large  and  complex  business. 
Analysis  shows,  however,  that  even  though  the  magnitude  of  the  task 
to  be  accomplished  cannot  be  changed,  proper  restructuring  of  the 
current  operating  organizations  and  their  budgeting  hierarchies 
offers  potential  for  producing  results  in  a more  efficient,  effective 
and  economical  way.  Viewed  in  historical  perspective,  the  evolution 
of  the  armament  system  to  its  present  posture  appears  both  reasonable 
and  understandable.  However,  the  good  reasons  which  justified  each 
evolutionary  step  no  longer  applies.  Certainly,  no  one  starting  with 
a clean  slate  would  set  up  the  armament  community  in  its  present 
configuration.  Development  and  logistics  functions  are  subdivided 
and  dispersed  in  a manner,  and  to  a degree,  that  now  inhibit  rather 
than  facilitate  mission  accomplishment.  Urgent  and  high  priority 
logistics  or  readiness  requirements  compete  for  RDTE  resources  with 
the  less  time-sensitive  requirements  of  development  programs,  to  the 
detriment  of  the  latter.  At  times,  the  management  structure  even 
appears  to  work  at  cross  purposes  with  mission  accomplishment.  More 
and  more,  the  important  tasks  are  assigned  to  program,  project,  or 
team  chiefs  are  formally  authorized  to  cut  across  formal  management 
and  budgetary  boundaries  to  get  the  job  done.  In  smaller  matters, 
similar  lines  of  communication  have  sprung  up  informally  around  and 
across  the  formal  lattice  work  as  a necessary  means  for  doing 
business.  This  seems  to  call  for  a reorganization  which  eliminates 
old  barriers;  provides  fewer  and  simpler  interfaces;  and  both 
recognizes  and  accommodates  the  most  effective  types  of  program 
and  project  management  which  have  evolved. 
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SECTION  B:  Description. 

1.  Purpose.  This  section  provides  a brief  overview  of  the  entire 
armament  community  highlighting  elements  generally  associated  with 
development  center  activities. 


2.  Composition  and  Locations.  As  stated,  the  current  armament 
community  is  comprised  of  ARMCOM  and  the  BRL;  the  former  is  a major 
subordinate  command  of  the  AMC,  and  the  latter  a separate  Class  II 
Activity  of  the  AMC.  The  Armament  Command  consists  of  HQ  ARMCOM; 
seven  government-owned,  government-operated  (GOGO)  arsenals;  one 
program  and  four  project  managers;  and  26  government- owned  contractor- 
operated  (GOCO)  ammunition  plants.  The  command  has  40  government- 
owned  subordinate  units.  Names  and  locations  of  the  primary  arsenals 
with  collocated  Project /Program  Managers  are  shown  in  Figure  1-1. 
Locations  of  ARMCOM  installations  and  the  BRL  are  shown  in  Figure  1-2. 


. Arsenal 

Rock  Island  Arsenal  (RIA) 
Rock  Island,  Illinois 


Picatinny  Arsenal  (PA) 
Dover,  New  Jersey 

Edgewood  Arsenal  (EA) 
Aberdeen  Proving  Ground, 
Maryland 

Watervliet  Arsenal  (WA) 
Watervliet,  New  York 

Frankford  Arsenal  (FA) 
Philadelphia,  Pennsylvania 


Collocated  PM 

Cannon  Artillery  Weapon 
Systems  (CAWS) 

Vehicle  Rapid  Fire  Weapon 
System  (VRFWS) 

Safeguard  Munitions  (SAF) 
Selected  Ammunition  (SA) 

Chemical  Demilitarization 
(DEMIL) 


None 


None 


Figure  1-1 


3.  Organization,  a.  formal.  The  ARMCOM  organization  follows  the 
AMC  standard  as  shown  in  Figure  1-3.  In  all  staff  directorates  of 
the  HQ,  support  is  provided  to  both  logistic  and  development  functions. 

In  many  cases  there  are  no  clear  lines  between  these  functions. 

(1)  Development.  For  development  activities,  the  command  line 
is  from  the  ARMCOM  Commander  to  the  arsenal  commander,  to  the  per- 
forming RDTE  element  of  the  arsenal.  The  arsenal  commander  and  his 
subordinate  directors  of  RDTE  have  responsibilities  for  both  develop- 
ment and  logistics.  Most  of  the  managers  who  can  devote  full  time 
and  attention  to  development  are,  at  best,  at  the  fourth  level  down 
within  the  organizational  structure,  e.g.,  the  system  engineering 
manager  for  the  8-inch  munitions  family  must  work  through  a Director 
of  Development,  an  Arsenal  Commander,  and  the  Director  of  Research, 
Development  and  Engineering  before  reaching  the  individual  responsible 
for  life  cycle  management  — the  CG,  ARMCOM.  Within  the  arsenal,  the 
development  effort  is  supported  by  the  production  capabilities  and  by 
the  staff.  In  turn,  the  development  effort  Supports  production.  The 
ARMCOM  PM' s and  the  PM  for  Base  Modernization  deal  directly  with  the 
arsenals.  Non-ARMCOM  project  managers  usually  work  through  the  ARMCOM 
staff.  The  ARMCOM  Director  of  RD&E  coordinates  activities  for  the 
commander  and  provides  the  CG  information  which  he  uses  as  the  basis 
for  exercising  control.  ARMCOM  (and  MICOM)  tasks  HDL  in  6.3b  and  6.4 
fuze  programs  and  provides  funds  and  program  direction.  ARMCOM 
similarly  controls  some  of  the  effort  at  BRL.  ARMCOM  does  not  currently 
control  all  activities  that  might  be  assigned  a development  center. 

For  example,  a major  portion  of  the  fuze  technology  work  at  HDL  is 
guided  and  funded  by  AMC.  The  ballistic  and  vulnerability  technology 
base  at  BRL  and  the  weapons  systems  analysis  work  at  AMSAA  are 
similarly  treated. 

(2)  Logistics.  Supply,  maintenance,  production,  and  related 
procurement  activities  are  at  the  heart  of  the  logistics  mission. 

These  activities  include  inventory  management  of  end  items  and  repair 
parts,  production  and  procurement  to  maintain  the  desired  stockage 
level,  and  scheduling  of  rebuild,  overhaul,  and  modification.  The 
key  elements  are  the  National  Inventory  Control  Point  (NICP),  the 
National  Maintenance  Point  (NMP),  the  Procurement  and  Production 
elements  of  ARMCOM  Headquarters,  the  producing  arsenals  (Watervliet 
and  Rock  Island)  and  the  GOCO  ammunition  plants.  These  elements 
interface  closely  throughout  all  phases  of  the  life  cycle  with  the 
elements  performing  development  activities.  Figure  1-4  shows  the 
relationship  of  subordinate  and  non-subordinate  activities  with  ARMCOM 
Headquarters. 

b.  Informal.  Although  it  does  not  show  on  the  formal  organization, 
the  Commander  ARMCOM  has  designated  his  Deputy  Commander  as  Deputy  for 
Logistics  with  NICP  and  NMP  responsibilities  and  his  Director  of  Pro- 
curement and  Production  as  Deputy  for  Procurement  with  responsibility 
for  procurement,  production  and  plant  operations.  The  Commander  has 
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a/  Reports  directly  to  Headquarters,  AMC 


retained  RDTE  as  his  own  responsibility.  There  is  a continuous  flow 
of  information  on  progress  and  problems  on  an  informal  basis  between 
project  engineers  and  staff  elements.  This  same  informal  interchange 
takes  place  with  BRL  and  with  staff  elements  of  AMC  and  DA.  Generally 
formal  actions  confirm  actions  coordinated  earlier,  informally.  This 
informal  organization,  approximates  in  some  ways  a matrix  type  of 
management  and  helps  offset  the  fragmentation  in  the  formal  structure, 

c.  Arsenal  Organization  , How  ARMCOM  subordinate  elements  are 
organized  and  how  they  operate  depends  on  whether  they  were  formerly 
parts  of  the  US  Army  Weapons  Command  (WECOM)  or  the  US  Army  Munitions 
Command  (MUCOM) . At  Rock  Island  and  Watervliet,  the  former  WECOM 
Arsenals,  all  RDTE  functions  are  concentrated  in  a "laboratory"  (Rod- 
man  Laboratory  at  RIA  and  Benet  Laboratory  at  WA) . These  laboratories 
are  semi-autonomous  under  the  Arsenal  Commander;  each  has  the  necessary 
mix  of  skills  to  perform  nearly  all  RDTE  functions  with  relatively 
little  support  required  from  other  arsenal  directorates.  One  exception 
is  the  absence  of  a maintenance  engineering  mission  from  Rodman,  In 
contrast  the  former  MUCOM  Arsenals  — Picatinny,  Frankford  and  Edge- 
wood  — have  "laboratories"  that  work  primarily  on  basic  and  applied 
research.  Concepts  and  effectiveness  studies,  systems  engineering 
design  and  production  and  maintenance  engineering  functions  are  per- 
formed in  an  engineering  development  directorate.  Support,  such  as 
drafting,  telemetry,  instrumentation,  and  testing  is,  provided  by  a 
technical  support  directorate;  quality  engineering  support  by  a product 
assurance  directorate;  and  prototype  fabrication  and  limited  production 
by  an  industrial  operations  directorate, 

d.  "Arsenal  System",  Seven  of  the  eight  arsenals  in  AMC  are 
within  the  armament  community;  the  one  exception,  Redstone  Arsenal, 

Is  the  home  of  the  US  Army  Missile  Command,  Of  the  seven,  Pine 
Bluff  Arsenal  is  engaged  in  manufacture  and  storage  of  chemical 
munitions.  Rocky  Mountain  is  engaged  in  demilitarization  of  chemical 
munitions,  with  a stand-by  capability  for  chemical  agents  manufacture. 
Neither  would  be  assigned  to  a development  center.  All  of  the  remain- 
ing five  arsenals  were  at  one  time  manufacturing  facilities  with  an 
in-house  engineering  capability  to  support  production.  All  retain  a 
production  capability.  Research,  development  and  engineering  support 
missions  have  been  assigned  either  to  provide  a technology  base  for 
the  type  Items  being  produced  or  to  take  advantage  of  the  resident 
expertise.  Only  two  arsenals  - Watervliet  and  Rock  Island  - are  now  ' 
manufacturing  items;  and.  In  most  cases,  quantities  are  low,  Picatinny, 

a?  Abbreviations  used  in  this  study  for  ARMCOM  Arsenals  are  as  follows; 
Frankford  Arsenal  (FA) , Rock  Island  Arsenal  (RIA) , Picatinny  Arsenal 
(PA) , Watervliet  Arsenal  (WA) , Edgewood  Arsenal  (EA) , Pine  Bluff 
Arsenal  (PBA)  and  Rocky  Mountain  Arsenal  (RMA) . APG  is  the  abbreviation 
for  Aberdeen  Proving  Ground. 
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Frankford,  and  Edgewood  would  be  better  titled  development  and 
engineering  centers.  Presently,  their  production  capability  supports 
development  activities  including  pilot  production  of  test  quantities, 
and  in  some  few  cases,  the  first  production  run  to  validate  the  TDP. 

On  occasion  they  have  produced  low  order  quantities  where  a suitable 
commercial  source  was  not  available  and  emergency  orders  for  items 
not  in  production.  During  Korea  and  Vietnam,  this  capability  was 
used  to  fill  the  gap  until  private  industry  could  meet  the  need. 

4.  Mission.  A summary  statement  of  the  mission  of  the  Armament 
Command  is:  perform  integrated  commodity  management  of  armament 

systems,  including  artillery  weapons,  individual  and  crew  served 
weapons,  and  aircraft  weapons  systems,  fire  control  (excluding 
missile  system  and  air  defense  fire  control  coordination  systems) ; 
nuclear  and  non-nuclear  ammunition;  rocket  and  missile  warhead 
sections;  demolition  and  munitions,  mines,  bombs,  grenades,  pyrotech- 
nics, boosters,  JATOs  and  gas  generators;  defensive  chemical  and  bio- 
logical material;  flame,  incendiary  and  riot  control  munitions; 
explosive  ordnance  disposal  (EOD)  and  technical  escort  (TE)  procedures 
and  equipment;  radiological  material;  propellant  actuated  devices; 
common-type  tools  and  common-type  tool  and  shop  sets  (excluding  DSA 
and  GSA  items) ; test  equipment  that  is  a part  of  or  used  with  assigned 
materiel;  and  perform  basic  and  applied  research  concerning  assigned 
materiel  development. 

a.  Functional  Responsibilities.  AMARC  recommended  the  separation 
of  the  life  cycle  functional  responsibilities  for  armaments  into  two 
broad  areas;  "development"  and  "logistics"  (or  readiness).  Further 
examination  suggests  that  the  "logistics"  portion  of  the  life  cycle 
can  be  further  subdivided  into  two  major  areas;  production  base  and 
logistics  support.  Shown  in  Figure  1-5  are  summaries  of  the  principal 
activities  performed  within  each  of  the  areas  and  of  the  activities 
common  to  all  three. 

b.  Materiel  Responsibilities.  ARMCOM  is  generally  responsible 
for  all  gun  type  weapons  and  all  munitions,  but  systems/items  are 
fragmented  among  development  elements.  Figure  1-6  summarizes  the 
materiel  item  responsibilities,  associated  major  and  supporting 
materiel  items,  other  mission,  technologies,  and  related  comments  on 
the  strong  points  and  weaknesses  for  each  development  organization. 
Annex  I-C  contains  further  breakouts  of  materiel  responsibilities  and 
representative  systems  responsibilities. 

c.  Scope  and  Representative  Materiel.  Approximately  1,518 
current  major  items  (162  weapons /vehicles , 887  munitions,  and  469 
tool  and  tests  sets)  were  developed  and  produced  under  the  auspices 
of  ARMCOM  or  its  predecessors.  Support  of  these  items  requires  the 
retention  of  approximately  51,000  technical  data  packages.  However, 
only  a small  percent  are  in  use  or  require  updating  during  any  given 
fiscal  year. 
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PRINCIPAL  ACTIVITIES  - MATERIEL  LIFE  CYCLE  - BY  MANAGEMENT  AREA 
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a/  Directed  by  armament  community  but  performed  by  depot  type  activities  not  part 

of  nrmamon  #**  r'omnmivf  1*01 

JL  C—  #»  iiE4*A  I4E —* w A m w A—  V«r  4—  jr 

Figure  1-5 
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Some  representative  types  of  weapons  and  munitions  are  shown  in 
Figure  1-7, 


5,  Mission  Fragmentation  and  Interfaces,  a.  Internal.  Within  the 
armament  community  the  important  interfaces  between  development  and 
logistics  activities  are  more  numerous  and  complex  than  in  other 
commodity  communities  because  of  the  division  of  the  missions  among 
seven  organizations.  Figure  1-8  attempts  to  describe  the  division 
of  armament  materiel  engineering  responsibilities  and  the  resulting 
fragmentation  in  the  armament  community.  One  of  the  most  difficult 
interfaces  is  the  transition  from  essentially  hand-made  R&D  or  LRIP 
quantities  into  full  mass  production.  This  will  continue  to  be  a 
difficult  transition  but  should  not  be  increased  if  proper  ADC/ALC 
joint  planning  is  accomplished.  No  appreciable  changes  in  methods 
of  handling  TDPs  or  modernization  (MMT)  programs  are  foreseen. 


b.  External.  The  armament  community  must  interact  with  a large 
number  of  external  organizations.  For  example,  the  development, 
production,  and  fielding  of  the  155mm  Howitzer  (Towed),  XM198  requires 
extensive  coordination  with  several  agencies,  each  having  a signifi- 
cant responsibility,  with  its  development,  its  transition  to  full 
scale  production,  and  its  logistic  support.  During  the  development 
phase,  at  least  26  major  organizations  must  coordinate  the  execution 
of  their  responsibilities  with  respect  to  the  system  as  shown  in 
Figure  1-9.  In  the  production  and  logistics  support  phase,  four 
major  ARMCOM  staff  elements  and  at  least  26  major  organizations  must 
coordinate  functions.  Currently,  responsibility  for  assuring  full 
coordination  in  both  phases  rests  with  the  ARMCOM  commander.  For  a 
different  system,  (missile  warhead  section,  tank  weapon,  or  aircraft 
weapon  system)  some  interfaces  would  change  (different  commodity 
commands  project  managers)  but  the  majority  would  remain.  The 

figure  does  not  show  some  of  the  unusual  interfaces  which  occur  such  as 

(1)  Investigation  of  175mm  gun  malfunction  in  Israel. 

(2)  Operation  of  the  National  Bomb  Data  Center  for  the  Justice 
Department . 

(3)  EOD  technical  assistance  and  equipment  for  Suez  Canal 
clearing  operation. 

c.  Concept  Impact.  Establishing  a development  center  with  all 
or  most  of  Its  elements  collocated  will  reduce  the  number  of  internal 
interfaces  during  development  and  thereby  assist  the  management  of 
the  development  effort.  However,  the  organizational  command  separa- 
tion of  development  from  logistics  will  alter  these  interfaces  and 
will  increase  the  number  of  interfaces  with  organizations  outside 
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Sigh  Explosive  SP  - Self-Propelled 

- High  Explosive  Anti  tank  TP-T  - Test  Practice  - Tracer 

High  Explosive  Incendiary  TPDS-T  - Target  Practice  Discarding  Sabot  - Tracer 

- High  Explosive  Incendiary  Tracer  WP  - White  Phosphorous 

- High  Explosive  Plastic  - Tracer  WP-T  - White  Phosphorous  - Tracer 


LARGE  CALIBER  (Above  40ma)  SMALL  CALIBER  (40mm  and  Below) 
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a/  I CM  **  Improved  Conventional  Munitions 
HE  - High  Explosive 
NUC  - Nuclear 
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the  armament  community  such  as  those  listed  in  Figure  1-9.  This 
trade-off  must  not  be  allowed  to  degrade  effective  external  coordina- 
tion and  communication,  especially  with  the  user. 

6.  Total  Resources,  in  FY74  one-fifth  of  the  AMC  personnel  were  in 
the  armament  community;  they  worked  with  one-fourth  of  AMC's  total 
budget,  and  used  about  one-third  of  the  AMC  capital  investment  (land, 
equipment,  facilities). 

a.  Personnel. 

(1)  Distribution.  The  in-house  armament  community  is  comprised  of 
approximately  26,000  military  and  civilian  personnel.  Some  32,000 
contract  personnel  operate  the  ammunition  plants.  Nearly  12,000 
personnel  are  in  research,  development,  test,  and  engineering  of  all 
types.  This  includes  both  technical  personnel  plus  their  administrative 
support  and  base  operations.  This  figure  includes  about  4,500  scientif- 
ic and  engineering  professionals  and  about  2,100  technicians.  For 
comparison,  there  are  11,302  personnel  in  the  next  largest  AMC 
commodity  command,  EC0M.  Figures  1-10  and  1-11  show  a summary  dis- 
tribution of  personnel  by  installation,  by  activity  (development  or 
logistic),  and  by  function  (mission  or  base  operations).  Annex  I-D 
shows  skill  and  grade  structure  breakouts  of  professionals  and 
technicians  and  a detailed  distribution  of  personnel  by  activity  and 
function.  A comparison  of  commodity  command  personnel  strengths  is 
presented  in  Annex  I-X. 

(2)  Figure  1-12  provides  data  on  scientific  and  engineering 
professionals  and  technicians  under  50  years  of  age  and  those  50 
and  older.  The  distribution  of  those  over  50  varies  from  a low 

of  24  percent  in  Rodman  Laboratory  to  a high  of  44  percent  at  Edge- 
wood  Arsenal,  Recent  hiring  freezes  and  reductions  in  force  have 
driven  up  the  average  age  and  prevented  recruitment  of  new  talent. 

This  age  profile,  with  over  one-third  of  the  critical  skill  personnel 
50  years  and  over,  suggests  that  during  formation  of  an  ADC  sufficient 
expertise  would  be  retained  to  maintain  effectiveness  while  retire- 
ment and  other  attrition  would  permit  recruitment  of  some  new  blood 
for  revitalization. 

b , Funds . 

(1)  Total  Armament  Budget.  The  armament  budget  for  FY74  was 
$2.7  billion,  distributed  by  budget  category  as  shown  in  the 
Figure  1-13. 
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ESTIMATED  PERSONNEL  DISTRIBUTION  BY  ACTIVITY 
CURRENT  ARMAMENT  COMMUNITY 


Activity 

Development 

Logistics 

Other 

Total 

HQ  ARMCOM 

731 

3,260 

0 

3,991—^ 

RIA 

838 

2,860 

3,690 

PA 

4,871 

667 

10 

5,548 

WA 

607 

2,147 

2,754 

FA 

1,903 

1,541 

185 

3,629 

BRL 

892 

0 

0 

892 

EA 

1,935 

421 

0 

2,356 

Pine  Bluff 

1,125 

1,125 

Rocky  Mountain 

723 

723 

Ammo  Plants 

999 

999 

TOTAL 

11,777 

13,743 

195—/ 

25 , 715-/ 

aj  Includes  225  personnel  assigned  to  PM  Offices  for  CAWS,  VRFWS, 
SA,  SAF  & DeMil. 

b / Missions  to  be  reassigned  to  other  government  agencies. 
cj  Includes  1,197  Military. 

Figure  1-10 
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PERSONNEL  DISTRIBUTION  BY  MISSION/FUNCTION 


CURRENT  ARMAMENT 

COMMUNITY 

Mission/ Function 

Development 

Logistics 

Other 

Total 

System  Technology^/ 
Small  Caliber 

644 

136 

0 

780 

Large  Caliber 

2,576 

274 

0 

2,850 

Ballistics 

618 

0 

0 

618 

Chemical 

915 

79 

0 

994 

Mission  Support 

1,091 

564 

0 

1,655 

Technical  Support 

2,139 

3,396 

0 

5,535 

Admin  Support 

1,398 

1,719 

0 

3,117 

QA  & Procurement 

1,160 

1,635 

0 

2,795 

SUB-TOTAL  W/O  BASE  SPT 

& OTHER 

10,542 

7,803 

0 

18,346 

ADC  Base  Support 

1,235 

1,624 

0 

2,859 

Log  Base  Support 

0 

1,469 

0 

1,469 

TMDE , PAD/CAD 

0 

0 

195*' 

195 

Chemical  Manf  & Demil 

Pine  Bluff 

0 

1,125 

0 

1,125 

Rocky  Mountain 

0 

723 

0 

723 

Ammo  Plants 

0 

999 

0 

999 

TOTAL 

11,777 

13,743 

195 

25 , 715—^ 

a J Personnel  devoted  to  research  and  developmental  efforts, 
b J Missions  to  be  reassigned  to  other  government  agencies. 
oj  Includes  1,197  Military. 


Figure  I-ll 
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AGE  DISTRIBUTION 

SCIENTIFIC  AND  ENGINEERING  PERSONNEL 
(PROFESSIONAL  AND  TECHNICIAN) 


Under 

50 

50  and 

Over 

Total 

Number 

_% 

Number 

% 

Number 

% 

HQ  ARMCOM 

399 

61 

253 

39 

652 

100 

PA 

1,565 

62 

976 

38 

2,541 

100 

FA 

739 

57 

565 

43 

1,304 

100 

EA 

586 

56 

462 

44 

1,042 

100 

Rodman  Lab 

382 

76 

121 

24 

503 

100 

Benet  Lab 

201 

66 

105 

34 

306 

100 

BRL 

454 

74 

162 

26 

616 

100 

TOTAL 

4,326 

62 

2,644 

38 

6,970 

100 

SOURCE:  CIVPERSINS,  30  September  1974 


Figure  1-12 
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Budget  Breakout  and  Comparison  - Armament  versus  Total  AMC 

FY  74  Program 


($  Million) 

Budget  Dollars 

Category 

Total 

AMC 

Armament 

Portion 

Armament 

Percent 

PEMA 

5,181 

2,130 

41%  */ 

RDTE 

1,567 

210 

14% 

OMA 

1,938 

225 

, 12% 

Other  (incl  ASF) 

1,543 

122 

. 8% 

Total 

$10,229 

$2,687 

• 26% 

aj  Ammunition  represents  $1,687  or  nearly  80%  of 
Armament  PEMA. 

Figure  1-13 
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(2)  Development  and  Logistics  Portions.  Summarized  in  Figure 
1-14  is  an  apportionment  of  the  armament  budget  between  development 
and  logistics.  Estimates  of  FY  74  expenditures  in  PEMA  and  OMA 
categories  for  activities  that  might  be  assigned  a development  center, 
e.g.,  development  MMT,  major  PIP,  general  engineering  in  support  of 
initial  or  quantity  production,  or  for  technical  support  of  fielded 
items  were  made.  Engineering  funded  by  PEMA  which  is  not  included 
in  the  ADC  concept  mission  (such  as  production  line  modernization) 
appears  in  the  logistics  column. 


Apportionment  of  Armament  FY  74  Program  Budget  Between 
Development  & Logistics 
($  Million) 

Category 

Development 

Logistics 

Total 

RDTE 

210 

- 

210 

PEMA 

108 

2,022 

2,130 

OMA 

29 

196 

225 

Other 

0 

122 

122 

TOTAL 

$347 

Figure  1-14 

$2,340 

$2,687 

Figure  1-15  shows  the  appropriation  program  distributed  to  the  total 
armament  community  to  include  the  amount  administered  by  HQ  ARMCOM 
for  other  distribution  and  headquarters  operating  costs.  The  PEMA 
dollars  distributed  to  some  of  the  arsenals  is  a result  of  its 
assigned  national  procurement  mission;  for  example,  small  arms 
ammunition  to  Frankford  Arsenal,  and,  therefore,  does  not  in  all 
cases  reflect  the  magnitude  of  effort  which  might  be  attributed  to 
an  ADC. 

Shown  on  Figure  1-16  is  a different  view  of  the  RDTE  FY  74  and  prior 
year  program  available  to  the  armament  development  community  during 
FY  74.  The  breakout  by  mission  category  indicates  the  relative 
involvement  of  each  activity  in  each  of  the  RDTE  areas.  Approximately 
50  percent  of  the  advanced  development  and  the  engineering  develop- 
ment funds  were  distributed  to  PA.  Of  the  community's  exploratory 
development  funds,  BRL  received  the  largest  portion,  with  EA  and  PA 
following  in  that  order.  Of  the  armament  RDTE  budget  the  total 
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SOURCES:  HQ  ARMCOM  RDTE  data  30  June  74  and  Activity  data  submissions,  July  74. 
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Figure  1-16 


combined  shares  of  RIA  and  WA  is  only  15  percent.  Approximately 
$11  million  were  transferred  between  activities  within  the  armament 
community,  an  indication  of  intradependence.  Figure  1-17  depicts  the 
available  Program  Distribution  by  the  armament  development  community. 
For  the  RDTE  program,  approximately  35  percent  was  out-of-house; 

15  percent,  transferred  to  other  government  agencies;  and  20  percent 
contracted  to  private  industry.  A more  detailed  breakout  of  funds 
transferred  within  the  development  community  and  program  distribution 
for  each  activity  is  presented  in  Annex  I-El,  Annex  I-E2  respectively. 

c»  Facilities  and  Equipment.  The  armament  community  has  hold- 
ings of  almost  300,000  acres  of  land  and  19,000  separate  buildings 
with  86  million  square  feet  of  floor  space,  all  with  an  estimated 
replacement  value  of  almost  $9  billion.  As  a base  line  for  a develop- 
ment center,  the  land  areas  of  the  primary  development  installations, 
were  listed  and  facilities  and  equipment  were  apportioned  between 
development  activities  and  logistic  activities  using  judgment  of 
experienced  personnel.  Annex  I-F  summarizes  the  data  on  land, 
facilities,  and  equipment. 
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SUMMARY  OF  ARMAMENT  FY  74  DEVELOPMENT  PROGRAM  DISTRIBUTION 

($  Millions) 


Budget 

In-House 

OGA  & Contract 

Category 

Activity 

$ % 

$ 

% 

Total 

RDTE 

PA 

$ 38.7  58 

$ 27.5 

42 

$ 66.2 

FA 

12.4  54 

10.4 

46 

22.8 

EA 

29.7 

89 

3.6 

11 

33.3 

RIA 

16.7 

92 

1.5 

8 

18.2 

WA 

10.9 

93 

0.8 

7 

11.7 

BRL 

22.3 

62 

13.5 

38 

35.8 

HQ  & PMs 

5.5 

25 

16.3 

75 

21.8 

TOTAL 

$136.2 

65 

$ 73.6 

35 

$209.8 

PEMA 

PA 

$ 51.3 

67 

$ 28.8 

33 

$ 76.1 

FA 

11.8 

83 

2.5 

17 

14.3 

EA 

7.9 

89 

1.0 

11 

8.9 

RIA 

3.8 

84 

0.7 

16 

4.5 

WA 

3.2 

86 

0.5 

14 

3.7 

BRL 

0.2 

100 

0.0 

0 

0.2 

HQ  & PMs 

- 

0 

0.8 

100 

0.8 

TOTAL  $ 

78.2 

72 

$ 30.3 

28 

$108.5 

OMA 

PA 

$ 7.9 

95 

$ 

0.4 

5 

$ 

8.3 

FA 

6.6 

83 

1.4 

17 

8.0 

EA 

5.1 

100 

- 

0 

5.1 

RIA 

2.5 

93 

0.2 

7 

2.7 

WA 

4.4 

100 

0.0 

0 

4.4 

BRL 

0.0 

0 

0.2 

100 

0.2 

TOTAL 

$ 26.5 

92 

$ 

2.2 

8 

$ 

28.7 

GRAND  TOTAL 

$240.9 

69 

$106.1 

31 

$347.0 

Figure  1-17 
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SECTION  C:  Comments  on  Major  AMARC  Findings.  During  visits  and 

interviews  with  those  inside  the  community  and  those  outside  but 
working  with  it,  an  attempt  was  made  to  validate  the  major  AMARC 
findings  that  led  to  the  recommendation  for  a separate  ADC  and  those 
appropriate  to  its  operation  and  organization.—  Although  there  was 
general  agreement  with  most  of  the  AMARC  findings,  there  were  dis- 
agreements, especially  as  to  the  professional  qualifications  of 
individuals  in  certain  laboratories.—'  Comments  on  major  AMARC 
findings  follow: 

1.  Focus  on  Readiness.  AMARC 's  study  charter  directed  a focus  on 
the  "materiel  acquisition,"  or  development,  phase  of  the  life  cycle. 
When  AMARC  found  that  the  principal  focus  of  the  commanders  of  the 
commodity  command  was  on  readiness  and  not  on  development,  they 
accurately  described  a situation  that  had  been  purposely  created. 
Principal  focus  of  the  Army  is  on  tasks  that  contribute  to  the 
combat  readiness  of  today's  forces.  Clearly,  when  there  is  a 
competition  for  management  attention,  the  obligation  of  funds  for 
current  production  of  ammunition  is  more  important  to  the  ARMCOM  CG 
than  a development  program  whose  payoff,  if  any,  is  several  years 
distant.  In  ARMCOM,  as  in  other  commodity  commands,  a single 
commander  is  directly  responsible  for  operational  activities  in  both 
readiness  and  development  areas.  The  ratio  of  dollars  distributed 
to  these  armament  communities  is  a more  dramatic  indicator  of  the 
attention  they  would  and  should  get  from  top  management.  Of  ARMCOM' s 
FY  74  budget  of  $2.7  billion,  90  percent  was  for  readiness  functions 
and  10  percent  for  development.  Also  the  armament  community  employs 
approximately  14,000  government  and  32,000  contractor  (GOCO)  personnel 
in  logistics  in  contrast  to  approximately  12,000  in  development. 

The  AMARC  conclusion  that  management  of  the  development  function 
should  be  split  from  logistics  seems  to  rest  on  their  perception 
that  the  cost  to  the  development  activities  by  their  relegation  to 


JL/  Some  have  criticised  the  AMARC  report  by  believing  it  was  written 
by  a group  of  "industrialists"  who  made  recommendations  in  their  own 
interests  rather  than  the  Government's.  It  is  worth  noting  that  the 
AMARC  team  most  critical  of  the  Army's  armament  record  was  headed  by 
a life-time  federal  employee,  a former  Technical  Director  of  the 
Naval  Weapon  Center,  China  Lake.  Other  team  members  included  both  a 
former  top  manager  at  China  Lake  during  its  period  of  greatest 
productivity,  and  the  current  Director  of  the  Jet  Propulsion 
Laboratory,  a recognized  center  of  excellence. 

2J  A discussion  of  other  strengths  and  weaknesses  of  the  community 
is  contained  in  Annex  I-G.  Also,  some  topics  that  should  be  given 
special  consideration  in  the  implementation  of  an  ADC  are  discussed 
in  Annex  I-H. 
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a secondary  role  has  been  too  high  and  not  necessary.  Their  recom- 
mendation implies  that  by  raising  the  level  of  management,  the 
benefit  to  development  will  not  cost  an  unacceptable  degradation  in 
readiness.  It  is  clear  that  there  are  very  close  ties  within  the 
commands  among  elements  in  development,  production,  and  field 
support  activities  and  that  the  development  activities  are  heavily 
involved  in  supporting  readiness.  High  on  the  list  of  the  important 
contributions  shown  visitors  are  interesting  samples  of  how  the 
developers  were  able  to  respond  immediately  to  problems  in  production 
and  in  the  field.  Also,  it  appeared  that  many  managers  and  the 
productive,  creative  individuals  in  development  activities  spend 
much  of  their  time  "fighting  fires,"  that  is,  solving  day-to-day 
problems,  many  of  which  concern  readiness.  A discussion  with 
executives  of  Bell  Laboratories  revealed  that  a similar  problem  is 
resolved  in  their  corporate  structure  by  using  separate  but  coopera- 
ting development  and  production  entities.  The  parent  organization 
(AT&T)  deliberately  employs  an  organizational  separation  to  prevent 
its  development  activities  (Bell  Laboratories)  from  becoming  too 
heavily  absorbed  in  problems  of  the  production  element  (Western 
Electric) . 

2.  Personnel.  In  the  personnel  and  personnel  management  area, 
there  is  agreement  with  almost  all  AMARC  comments.  The  prime  area 
of  disagreement  was  with  the  quality  of  the  work  force. 

a.  The  military  and  civilian  personnel  management  systems 
hinder  placing  the  best  available  man  in  the  job;  however,  not  all 
of  the  rules  are  imposed  by  regulations,  but  some  are  self-imposed. 
During  the  study  many  very  good,  technically  competent,  dedicated 
people  were  found  working  on  armament.  There  is  the  usual  amount 
of  deadwood  also,  but  many  people  within  the  organization  have 
justifiable  pride  in  what  they  have  done  and  what  the  organization 
has  done.  It  was  also  observed  that  several  individuals  are  char- 
acterized as  "producers."  They  are  skilled,  motivated,  mature,  and 
knowledgeable  enough  to  make  the  system  produce  In  spite  of  its 
inherent  handicaps.  These  people  will  continue  to  be  the  6^cne.  qua 
non  of  any  organization. 

b.  Almost  universally  accepted  by  interviewees,  and  confirmed 
by  some  visits,  was  a "can't-do"  attitude  on  the  part  of  many 
supporting  administrative  staff  personnel.  This  takes  the  form  of 
a strict  adherence  to  narrow  interpretations  of  civilian  personnel 
regulations,  procurement  regulations,  programming  and  budgeting 
regulations,  and  the  like.  A standard  answer  is,  "You  can't  do 
that,"  instead  of,  "We'll  find  a way  to  do  it." 

3.  Fragmentation  of  Missions.  AMARC  commented  on  fragmentation  of 
a mission  area  among  two  or  more  commodity  commands.  The  present 
study  found  a similar  fragmentation  within  the  armament  community, 
e.g.,  small  arms  weapons  at  Rock  Island  and  small  arms  ammunition 
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and  fire  control  at  Frankford.  Emphasis  on  avoiding  duplication 
has  generally  resulted  in  specialization  and  the  restricting  of 
development  or  production  capability  to  one  location.  One  might 
expect  that  the  disadvantages  of  having  multiple  development  and 
production  sites  would  be  offset  by  having  exclusive  customers 
collocated  with  their  supporting  capability,  but  this  is  not  the 
case.  The  current  system  with  its  fragmented  missions  and  pockets 
of  specialists,  widely  separated  geographically,  is  obviously  in- 
efficient; however,  there  are  consequences  much  more  serious.  In 
hardware  development  programs  there  has  been  a lack  of  interaction 
among  those  working  on  ammunition,  those  doing  ballistic  studies 
(most  are  done  in  BRL,  an  organization  not  under  the  control  of 
ARMCOM) , and  those  working  on  the  different  components  of  gun 
systems.  Although  the  coordination  process  is  formalized  and  requires 
considerable  time  and  effort,  it  is  clear  that  in  many  cases  a true 
coordination  has  not  been  achieved.  The  cost  of  the  coordination 
was  paid,  but  the  tough  questions  were  not  asked;  hence,  no  benefit 
was  received  and  managers  thought  all  was  well.  For  additional 
serious  effects,  see  paragraph  5 below. 

4.  Link  to  the  User.  Although  some  remedies  have  been  undertaken, 
the  link  between  the  developer  and  the  user  is  poor.  This  is  caused 
in  part  by  communication  problems  (stemming  from  differences  in 
background  and  perception) , by  inadequate  performance  and  professional 
qualifications  of  participants  in  the  areas  in  which  they  should  be 
expert,  by  fuzzy  assignment  of  responsibility  and  lack  of  account- 
ability for  decisions,  and  by  lack  of  an  effective  integrator  of  the 
inputs  from  both  communities.  Related  specific  weaknesses  include 
the  following: 

a.  Design  and  maintenance  engineers  rarely  observe  field 
conditions  of  user  (FORSCOM  and  overseas  commands). 

b.  Few  combat  arms  personnel  in  the  developer  community. 

c.  The  poor  accountability  for  decisions  reached  in  both  the 
user  and  developer  communities  may  result  in  part  from  lack  of  early 
involvement  by  middle  and  high  level  management  in  substantive 
discussions  and  agreements  reached  at  the  working  level. 

d.  Lack  of  aggressiveness  in  reaching  out  to  the  other  side. 

This  appears  due  to  the  fact  that  no  individual  or  office  has 
specific  responsibility  at  HQDA  or  elsewhere  for  insuring  that  the 
necessary  interactions  take  place  and  that  they  are  adequate. 

Meetings  are  held  but,  as  in  the  case  of  the  interactions  within 
the  armament  community,  all  the  real  issues  are  not  necessarily 
addressed.  Visits  to  TRADOC,  the  user's  representative,  and  actual 
using  units  in  USAREUR  confirm  that  the  link  between  the  developer 
and  user  is  weak.  Commanding  General,  TRADOC,  is  attempting  to  im- 
prove this  link;  but  it  appears  that  the  development  community  must 
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show  strong  initiative  in  keeping  the  users  apprised  of  new  devel- 
opments and  product  improvements  and  must  aggressively  extract  from 
the  user  the  information  needed. 

5.  Link  to  the  Resource  Allocator.  Also  mentioned  briefly  by 

AMARC  was  a need  for  a good  link  between  the  development  community 
and  the  resource  allocator:  namely  those  individuals  in  AMC,  DA 

and  DOD  who  are  in  the  decision  making  process.  The  difficulty 
sensed  by  AMARC  stems  partly  from  the  rapid  changeover  of  decision 
makers  in  the  intermediate  and  higher  headquarters,  who  tend  to 
become  critics  of  new  ideas  too  early  in  the  development  cycle. 

It  is  believed  that  this  is  caused  mainly  by  their  short  tenure 
in  the  decision  making  role  and  a reluctance  to  fully  support 
programs  of  a long  term  nature.  The  development  community  must 
work  to  instill  greater  confidence  in  the  decision  maker,  concern- 
ing new  ideas  and  early  development,  by  introducing  him  to  the 
user  and  his  general  expression  of  need.  It  should  be  cautioned 
that  the  development  community  currently  suffers  from  micro- 
management  by  these  same  headquarters  - (the  other  dangerous 
extreme)  - brought  about  because  of  a poor  track  record.  This 
situation  requires  change  because  of  its  inhibiting  and  stultify- 
ing effect  on  the  community. 

6.  Rigidity  in  the  System.  Interviews  with  personnel  reveal  that 
their  approaches  to  problems  have  become  rigid  and  inflexible. 

This  appears  based  in  part  on  their  perception  of  the  intent  of  the 
coordinating  procedures  mentioned  in  paragraph  3 above.  Those  who 
reported  that  they  attempted  to  break  out  of  the  system,  and  were 
well  supported  by  logic,  failed  and  became  frustrated.  In  the 
recent  past,  formal  coordination  requirements  have  increased,  there 
have  been  increasing  requests  for  information,  and  there  is  an 
increasing  degree  of  supervision  from  intermediate  and  high-level 
management.  This  trend  seems  fueled  by  failures  in  certain  develop- 
ment projects  that  have  eroded  confidence  in  the  system.  It  appears 
that  the  corrective  actions  which  are  attempting  to  reduce  failure 
are  also  reducing  the  probability  of  success.  The  work  force  is 
becoming  inflexible,  performing  "by  the  book,"  and  not  exercising 
imagination  and  innovativeness.  It  is  believed  that  all  in  the 
system  are  contributing  to  the  condition.  Although  laboratory 
personnel  complain  about  increases  in  paperwork,  it  seems  they  are 
more  comfortable  doing  the  paperwork  than  seeking  responsibility  and 
performing  at  the  bench.  Management,  rather  than  holding  an  indi- 
vidual accountable  for  poor  performance,  issues  directives  that  are 
seen  as  additional  and  unnecessary  restrictions  by  the  good  performers 
and  have  no  effect  on  the  poor  ones.  Confidence  within  the  system 
must  be  restored.  A fresh  start  with  a new  Armament  Development 
Center  may  help,  but  the  confidence  now  missing  in  the  present  system 
is  essential  to  successful  creation  and  operation  of  an  innovative 

and  productive  development  center. 
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7.  Staff  Layering.  Although  AMARC.  gave  the  Army  credit  for  starting 
to  reduce  staff  layering,  there  is  still  room  for  additional  and 
considerable  reduction  in  staffs  involved  in  developmental  activities 
Within  ARMCOM  a development  team  leader  and  his  team  members  too 
often  must  go  through  the  levels  of  branch,  division,  directorate, 
arsenal  command,  ARMCOM  staff,  ARMCOM  command,  AMC  staff,  AMC  command 
and  often  to  the  DA  staff  action  officer  and  staff  chief  to  get 
resolution  of  a problem.  It  is  not  clear  what  of  substance  is  added 
at  each  level.  Recent  attempts  to  use  systems  engineers  or  product 
managers  to  raise  the  leader  at  least  past  the  division  and  direc- 
torate level  have  not  had  time  to  demonstrate  their  effectiveness. 
Meanwhile,  each  layer,  and  each  concerned  office  within  each  layer, 
exercises  its  prerogatives  to  direct  both  the  management  and  tech- 
nical aspects  of  each  program. 

8.  "Not  Invented  Here"  Attitude.  Some  evidence  of  a "not  invented 
here"  attitude  was  found  within  the  system.  This  attitude  of 
individuals  applies  not  only  to  hardware,  but  in  some  degree  to 
management  techniques,  to  analysis  techniques,  and  to  almost  every 
other  facet  of  the  system.  In  its  critical  aspect  it  has  some  bene- 
fit; ideas  are  not  blindly  accepted  but  are  critically  reviewed. 

Also,  if  it  is  derived  legitimately  from  justifiable  pride  in  one's 
accomplishments,  it  may  be  good.  In  its  resistance  to  outside  ideas 
simply  because  they  come  from  outside,  it  is  bad.  A continning, 
aggressive  program  to  ventilate  the  system  is  essential. 

9.  Summary.  The  previous  discussion  has  covered  a number  of  find- 
ings of  the  AMARC  committee.  In  general,  they  do  present  a rather 
dim  view  of  the  current  armament  community;  however,  it  should  be 
noted  that  prior  to  AMARC  several  important  steps  had  been  taken 

by  management  to  address  the  same  problems.  The  WECOM-MUCOM  merger, 
to  bring  the  management  of  guns  and  bullets  together  under  ARMCOM, 
is  one  example.  Other  actions  as  part  of  the  AMC  TOAMAC  I & II  and 
CONCISE  studies  are  aimed  at  bringing  about  further  efficiencies 
in  the  current  system.  The  recent  announcement  of  the  closure  of 
Frankford  Arsenal  as  part  of  the  CONCISE  study  will  further  con- 
solidate the  armament  mission.  Although  these  steps  have  been 
taken,  further  improvements  are  indicated  and  greater  efficiencies 
are  achievable.  It  is  apparent  that  action  to  achieve  these  im- 
provements can  be  taken  as  a continuation  of  those  previous,  and 
in  progress,  without  the  need  for  a settling  period. 
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CHAPTER  II 


ARMAMENT  DEVELOPMENT  CENTER  CONCEPT 


INTRODUCTION 

In  this  chapter  a number  of  conceptual  alternatives  for  an  Armament 
Development  Center  are  presented.  Common  to  these  conceptual 
alternatives  are  the  mission,  functions,  organization,  and  method 
of  operation.  Variables  include  the  degree  of  consolidation  of 
activities  from  the  present  structure,  geographic  sites  for  the 
center,  distribution  of  organizational  elements  among  the  sites, 
and  manning  levels.  Details  on  the  alternatives  and  the  major  steps 
taken  to  arrive  at  them  are  also  contained  in  this  chapter. 

SECTION  A:  Methodology  and  ADC  Objectives. 

1.  Methodology.  After  study  of  the  current  acquisition  process, 
the  objectives  of  the  Armament  Development  Center  were  established. 
Next,  the  organizational  concept,  mission,  functions,  and  concept  of 
operations  were  developed  through  an  iterative  process.  The  concept 
of  operations  was  designed  specifically  to  achieve  the  objectives 
while  preserving  the  strengths  and  correcting  the  weaknesses  in  the 
current  system.  In  recognition  of  the  fact  that  people,  not  struc- 
ture, will  actually  accomplish  the  stated  objectives,  the  organiza- 
tion was  designed  to  assist  and  not  hinder  their  efforts.  Next, 
various  sites  were  considered  and  the  best  candidates  were  selected; 
finally,  the  alternatives  were  developed.  A parallel  but  separate 
effort  involving  the  logistics  elements  (supply,  maintenance, 
follow-on  production  and  related  procurement  activities)  of  the 
armament  community  was  conducted  to  develop  a general  concept  for 

an  Armament  Logistics  Command  (ALC).  The  ALC  study  served  two 
purposes:  first,  a check  of  the  effect  on  the  logistics  elements 

after  the  development  activities  had  been  extracted  from  ARMCOM; 
and,  second,  a check  on  the  need  for  structure  and  staffing  in  the 
ADC  (and  ALC)  to  meet  the  life  cycle  management  responsibilities, 
either  primary  or  supporting,  during  the  life  of  a materiel  item. 

2.  Concept  Team.  To  develop  and  analyze  options  on  the  organi- 
zation, operation,  and  size  of  the  ADC,  the  committee  used  an  in- 
house  team  whose  members  were  selected  for  their  knowledge, 
experience,  and  objectivity.  This  team  was  assisted  by  a group  of 
carefully  selected  field  representatives  from  affected  installations 
who  are  experts  in  their  particular  mission  areas  and  possess  a 
broad  knowledge  of  activities  in  the  entire  armament  community.  The 
team  was  also  assisted  by  consultants  from  outside  the  armament 
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community,  each  with  extensive  experience  in  management  of  research, 
development,  or  production  activities.  Two  of  the  consultants  had 
served  on  the  Science  and  Technology  Team  of  the  AMARC  and  another 
is  a member  of  the  Army  Scientific  Advisory  Panel.  A list  of  team 
members  is  at  Annex  II-A  . A summary  of  activities  is  at  Annex  II-B. 

3.  Objectives.  The  objectives  established  for  an  Armament  Develop- 
ment Center  are  listed  below; 

a.  Major  Thrust  Objectives; 

(1)  Improve  armament  acquisition;  improve  timeliness  of  devel- 
opments, increase  efficiency,  and  emphasize  output. 

(2)  Pursue  coherent  armament  mission-oriented  efforts. 

(3)  Provide  for  intensive  management  of  research  and  develop- 
ment; separate  from  logistics  management. 

(4)  Improve  responsiveness  by  better  coupling  with  the  user 
and  the  resource  allocator. 

b.  Management  Objectives: 

(1)  Incorporate  management  innovations;  use  a systems  ap- 
proach; develop  strong  marketing  capability;  use  advisory  panels 
effectively. 

(2)  Define  lines  of  authority  and  responsibility;  reduce 
layering. 

(3)  Achieve  flexibility  in  management,  work  force,  and  execu- 
tion of  research  and  technology  program. 

(4)  Improve  professionalism,  motivation,  innovativeness,  and 
pride  in  military  and  civilian  employees. 

(5)  Develop  an  Implementation  plan  which  will  obtain  best 
qualified  people  within  applicable  Civil  Service  Regulations. 

c.  Development  and  Acquisition  Process  Objectives; 

(1)  Insure  continuous  technical  reconnaissance  of  activities 

in  other  US  agencies,  in  universities,  research  centers,  in  industry, 
and  in  foreign  countries;  exploit  opportunities  revealed. 

(2)  Insure  that  Army  is  an  intelligent  buyer;  develop  appro- 
priate balance  between  in-house  and  out-of-house  effort. 
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(3)  Strengthen  technology  base;  SPEF  6.1  and  6.2  programs. 

(4)  Improve  early  application  of  modelling  and  simulation. 

(5)  Improve  bond  between  technology  base  and  full-scale  devel- 
opment activities;  integrate  producibility  and  procurement  expertise 
early  in  the  development  cycle. 

(6)  Foster  and  deliberately  plan  for  sound,  evolutionary  pro- 
duct improvements. 

(7)  Stimulate  in-house  productivity  through  involvement  of 
industry  and  other  government  laboratories  to  secure  the  best  tech- 
nology and  design;  facilitate  technology  transfer. 

(8)  Provide  proper  attention  to  risks,  program  growth,  and 
human  factors. 

(9)  Improve  costing  capability. 

(10)  Use  "Red  Team"  for  independent,  objective  analysis. 

(11)  Develop  method  for  continuing  self-evaluation  of  materiel 
acquisition  process. 


SECTION  B:  Overview,  Mission,  and  Functions. 


1.  Overview.  The  core  of  the  Armament  Development  Center  (ADC) 
comprises  four  laboratories,  three  systems  development  laboratories — 
Large  Caliber  Weapons,  Small  Caliber  Weapons  and  Chemical — 
supported  by  a fourth  laboratory.  Ballistics  Research.  The  ADC 
will  be  responsible  for  the  complete  spectrum  of  systems  acquisition 
from  research  through  development  to  the  transition  to  quantity  pro- 
duction for  newly  developed  or  improved  items.  The  center  is  to 
assume  the  research,  development,  and  engineering  missions  of  Pica- 
tinny,  Rock  Island,  Watervliet,  and  Frankford  Arsenals,  the  Ballistics 
Research  Laboratories,  and  Edgewood  Arsenal.  Scientific  and  engineer- 
ing spaces  are  allocated  to  support  areas  critical  to 
the  Army  while  taking  full  advantage  of  the  economies  of  consoli- 
dation. In  addition,  management  innovations  will  be  used  to 
emphasize  a "new  way  of  doing  business,"  and  contribute  to  revit- 
alization of  the  armament  acquisition  process. 


2.  Mission.  In  the  mission  statement  below,  the  principal  areas 
of  responsibility  are  sequenced  to  emphasize  the  "output"  orienta- 
tion of  the  center. 


ADC  MISSION 

For  assigned  armament  systems,  components,  and  related 
materiel: 

. Develop  product  improvements  and  new  items 
and  provide  for  transition  into  quantity 
production;  make  initial  procurement. 

. Maintain  a strong  technology  base — in 
government,  industry,  and  universities — 
from  which  to  evolve  improved  items  and 
to  prevent  technological  surprise. 

. Provide  technical  support  to  agencies  with 
operational  and  logistics  responsibilities 
for  fielded  items. 


3.  Major  Functions.  The  ADC's  functions  derive  directly  from  the 
mission  statement;  and,  although  they  may  appear  to  address  only 
development  items,  they  are  intended  to  include  commercial  items  or 
those  developed  by  foreign  military  developers  or  others. 
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Missing  from  the  function  statements  are  modifiers  such  as  "timely," 
"appropriate,"  and  "efficient,"  frequently  used  to  make  a sentence 
more  precise,  but  excluded  here  to  permit  focus  on  the  essence  of 
the  function.  The  functions  are  grouped  under  the  applicable  element 
of  the  mission  statement. 

a.  Develop  product  improvements  and  new  items. 

(1)  Accomplish  full-scale  development  of  an  item  whose 
requirement  has  been  approved  by  HQ  DA. 

(2)  Provide  engineering,  costing,  and  other  technical  support 
to  agencies  responsible  for  preparation  or  approval  of  requirements. 

(3)  Develop  advanced  development  prototypes  for  use  and  test 
so  that  the  military  worth  and  cost  implication  may  be  assessed  by 
users  prior  to  their  formal  statement  of  a requirement. 

(4)  Develop  components,  sub-components,  and  parts  for  evolu- 
tionary improvement  of  items  fielded  or  in  initial  production, 

(5)  Insure  availability  of  technical  manuals  for  newly 
developed  items;  task  ALC  for  manual  preparation. 

(6)  Improve  manufacturing  methods  and  techniques  for  producing 
current  items. 

b.  Provide  for  transition  of  newly  developed  items  into  quan- 
tity production,  ,, 

(1)  Prepare  the  technical  data  package  for  newly  developed 
items  and  acquire  initial  production  quantities  to  verify  the  suita- 
bility of  the  TDP  for  follow-on  procurements. 

(2)  Control  the  configuration  of  the  end  item  until  this 
responsibility  is  transferred  to  the  agency  responsible  for  follow- 
on  procurement. 

(3)  Assure  availability  of  proven  manufacturing  methods  and 
techniques  to  produce  a new  item. 

c.  Maintain  a strong  technology  base. 

(1)  Solve  pacing  technology  problems  associated  with  innova- 
tive concepts  and  advance  the  technology  base. 

(2)  Exploit  foreign  and  domestic  technologies  for  potential 
armament  application. 
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(3)  Conduct  research  in  armament-peculiar  areas  not  addressed 
by  others  in  the  scientific  community. 

d.  Provide  technical  support  to  operational  and  logistics 
agencies. 

(1)  Maintain  the  TDP  throughout  the  life  of  the  item. 


(2)  After  transfer  of  configuration  management  to  the 
Armament  Logistics  Command,  provide  engineering  representation  to 
the  configuration  control  board. 

(3)  Provide  technical  support  for  new  equipment  training. 


(4)  Provide  technical  support  for  updating  technical  manuals. 

(5)  Provide  technical  support  for  the  resolution  of  field 
problems,  including  malfunction  investigations. 


(6)  Provide  technical  support  to  the  stockpile  reliability 
program. 


(7)  Participate  in  the  preparation  of  logistics  support  plans 

(8)  Provide  for  steady  improvement  in  manufacturing  methods 
and  techniques  for  producing  fielded  items. 

(9)  Provide  technical  support  to  the  logistics  agency  for 
preparation  of  cataloging  data. 

(10)  Accomplish  engineering  tasks  associated  with  the  DOD 
Standardization  Program. 


4.  Special  Functions.  Because  of  its  mission  in  armament  and 
capability  in  attendant  disciplines,  the  ADC  will  also  perform 
certain  special  functions: 


a.  Chemical  Agents  and  Chemical/Biological  (CB)  Defense: 

(1)  Plan  and  conduct  all  DOD  research  and  development  for 
chemical  agents  including  medical  aspects  of  defense,  and  all 
research  and  development  of  Army  chemical  munitions  and  CB  defense 
systems. 

(2)  Plan  the  chemical  stockpile  reliability  program. 

b.  Army  Nuclear  Armament  Program: 

(1)  Conduct  liaison  with  Atomic  Energy  Commission  (AEC) 
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field  agencies  and  Defense  Nuclear  Agency  (DNA)  field  installations 
on  the  technical  aspects  of  the  engineering  and  production  of  nuclear 
munitions. 

(2)  Conduct  liaison  with  the  US  Army  Training  and  Doctrine 
Command  in  developing  and  coordinating  required  operational  capa- 
bility (ROC)  documents  and  specific  stockpile-to-target  sequences 
for  nuclear  munitions.  Coordinate  draft  nuclear  warhead  military 
characteristics  received  from  DNA  with  AMC  field  agencies. 

(3)  Provide  the  Lead  Project  Officer  for  joint  AEC-DOD  (Army) 
project  officer  groups. 

(4)  Plan  and  execute  the  nuclear  stockpile  reliability 
program. 


d.  International  Programs:  Conduct  and  participate  in  approved 

international  exchange,  development,  and  standardization  programs  in 
areas  of  assigned  materiel. 

e.  NATO  North  Atlantic  Regional  Test  Center:  Operate  the 

center  for  assigned  ammunition. 

f.  Act  as  DA  licensee  for  use  and  experimentation  with  radio- 
active materials. 

g.  Vulnerability  of  Materiel  to  Conventional  Munitions: 

Perform  as  the  AMC  Lead  Laboratory.  Develop  vulnerability  method- 
ology, assess  lethality  of  munitions,  and  contribute  to  reducing 
vulnerability  of  Army  materiel. 

h.  AMC  Explosive  Ordnance  Disposal  (EOD)  Program:  Supervise 

and  direct  the  program,  which  includes  responsibility  for  the  Army 
Technical  Detachment  at  the  Armed  Forces  EOD  Technology  and  Training 
Center. 

5.  Functions  Transferred.  Functions  transferred  to  the  Armament 
Logistics  Command  are  listed  in  Volume  4 of  this  report  and  in 
Annex  II-C  . Functions  not  contributing  to  armament  development  or 
logistics  support  are  recommended  for  transfer  to  another  agency  or 
activity.  These  functions  are  also  recorded  in  Annex  II-C. 

6.  Assigned  Materiel.  The  ADC  would  have  responsibility  for  the 
following  assigned  materiel,  including  both  nuclear  and  non-nuclear 
munitions : 

a.  Weapon  systems  for  infantry,  artillery,  and  air  defense 
(excluding  free  rockets,  guided  and  ballistic  missile  systems). 
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b.  Weapon  sub-systems  for  armor  and  aviation,  and  special 
applications  in  support  of  other  development  centers. 

c.  Warhead  and  fuzing  sub-systems  for  free  rockets  and  for 
guided  and  ballistic  missiles  in  support  of  the  Missile 
Command. 


d.  Fire  control  equipment  for  weapons  for  which  the  center  has 
system  responsibility  and,  when  requested,  for  sub-systems. 

e.  Demolition  munitions,  grenades,  explosive  barrier  systems, 
pyrotechnics,  flame,  incendiary,  and  smoke  systems. 

f.  Offensive  and  defensive  chemical  materiel,  riot  control 
systems,  and  all  defensive  biological  and  such  radiological  materiel 
as  may  be  assigned. 

g.  Armament  related  components,  devices,  and  sub-systems. 

h.  Containers,  handling,  and  ancillary  equipment. 

i.  Special  tools  and  basic  issue  items  for  assigned  materiel. 

j.  Training  equipment,  devices,  agents,  and  simulators  relating 
to  assigned  materiel  (with  support  from  the  PM  for  Training  Devices). 

k.  Test,  measurement,  and  diagnostic  equipment  for  assigned 
materiel. 

l.  Ammunition  peculiar  equipment. 
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SECTION  C:  Organizational  Concept. 


1.  Reference  Organization  and  Functions.  The  ADC  will  be  built  upon 
a core  of  four  laboratories: 

Large  Caliber  Weapon  Systems  Laboratory 

Small  Caliber  Weapon  Systems  Laboratory 

Chemical  Systems  Laboratory 

Ballistics  Research  Laboratory 

This  concept  follows  the  objectives  cited  earlier,  especially  those 
related  to  systems  orientation,  clear  assignment  of  responsibility, 
intensive  management  of  concepts  and  projects,  close  bond  between 
technology  base  and  full  scale  development,  and  interface  with  the 
user.  The  first  three  laboratories  encompass  the  full  range  of 
activities  from  research  through  full-scale  development  and  initial 
production.  The  Ballistics  Research  Laboratory  will  support  the 
other  laboratories  in  the  ballistic  technology  areas.  The  reference 
organization  was  evolved  from  an  earlier  study  proposal  which  estab- 
listed  two  major  core  organizations — an  Armament  Technology  Labora- 
tory working  in  the  areas  from  6.1  through  6.3a,  and  a Development 
and  Engineering  Department  conducting  6.3b,  6.4,  and  the  transition 
to  quantity  production.  The  subsequent  evolution  to  Large  and  Small 
Caliber  Weapon  System  Laboratories  has  provided  a clearer  assignment 
of  responsibility  for  complete  weapon  systems,  as  well  as  providing  or- 
ganizational continuity  throughout  the  development  process  and  during 
the  transition  to  production.— / It  is  planned  to  superimpose  a form 
of  intensive  management  for  DA  approved  projects  and  also  for  those 
concepts  which  offer  promise  but  for  which  a final  requirement  has 
not  been  stated.  For  large  projects,  project  managers  will  be 
chartered;  for  smaller  projects,  team  leaders  within  the  Large  and 
Small  Caliber  Weapon  Systems  Laboratories,  assisted  by  dedicated  ad 
hoc  team  members,  will  provide  this  same  type  of  special  management. 
Similar  management  for  selected  new  concepts  for  which  there  is  not 
yet  a formal  requirement  will  be  provided  by  leaders  of  concept 
teams  assigned  to  the  Armament  Concepts  Office.  The  organizational 
elements  were  developed  by  building  upon  this  general  foundation  and 
with  attention  to  the  objectives.  The  framework  is  shown  in  Figure 
II-l  on  the  next  page.  The  following  discussion  explains  how  each 


1/  The  possibility  of  some  redundancy  in  this  organizational 
arrangement,  e.g. , fire  control  expertise  in  both  large  and  small 
caliber  laboratories,  is  recognized.  This  disadvantage  can  be 
mitigated  by  sharing  common  facilities  (fire  control  or  fuze 
facilities,  for  example)  if  the  large  and  small  caliber  laboratories 
are  collocated. 
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ADC  ORGANIZATIONAL  CONCEPT 


flgur*  n-x 


element  will  operate  within  the  overall  ABC  concept.  A suggested 
internal  structure  for  each  laboratory  is  contained  in  Annex  11-1). 

a.  The  Large  Caliber  Weapon  Systems  Laboratory.  This  laboratory, 
with  responsibility  for  weapon  systems  larger  than  40mm,  will  conduct 
the  6.1,  6.2,  and  6.3a  programs  to  advance  the  technology  base  and 
build  prototypes,  components,  and  subcomponents  to  establish  the 
feasibility  of  armament  concepts.  Feasibility  demonstrations  will 
be  provided  for  the  user  before  a firm  requirement  is  established. 

This  laboratory  will  also  work  in  the  6.3b  and  6.4  programs,  conduct- 
ing full  scale  engineering  development  and  initial  acquisition  of 
items  for  which  formal  requirements  have  been  established.  It  will 
accomplish  projects  in  the  PEMA  funded  categories  of  product  improve- 
ments, manufacturing  methods  and  technology,  military  adaption  of 
commercial  items,  and  other  developmental  type  activities.  It  will 
also  provide  engineering  in  support  of  production  and  other  support 
to  the  Armament  Logistics  Command  (ALC).  The  Large  Caliber  Weapon 
Systems  Laboratory  will  include  the  following  technology  and  materiel 
responsibilities: 


Large  Caliber  Weapon  Systems  Laboratory 

Technology /Engineering: 

Systems  Modelling 
Weapon  Technology 

Propellant  and  Explosive  Technology 
Systems  Development 

Manufacturing  Methods  and  Technology 
Materiel: 

Artillery  Gun  and  Howitzer  Systems* 

Tank  Main  Armament* 

Mortars  and  Recoilless  Rifles* 
Missile/Rocket  Warhead  Sections 
Air  Dispensed  Munitions 
Mines,  Grenades,  and  Special  Items 
Flame,  Smoke,  Incendiaries,  Illuminants 

*Including  fire  control,  munitions,  and  fuzes. 


(1)  Staffing  in  the  technology  area  is  to  permit  continuity 
and  stability  in  programs  that  serve  to  advance  the  technology  base 
while  still  meeting  the  needs  of  concept  and  project  teams.  When 
individuals  return  from  these  teams,  they  should  be  able  to  pick  up 
challenging  work  in  the  technology  base.  This  will  require 
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organizational  depth  not  present  in  the  current  technology  community. 
Technology  efforts  are  to  be  balanced  between  in-house  and  industry 
and  universities  to  assure  that  the  ADC  remains  an  intelligent 
customer  and  that  a good  technology  base  is  cultivated  and  maintained 
out-of-house.  The  areas  emphasized  in-house  will  be  those  in  which 
the  capability  elsewhere  is  not  adequate  (e.g,,  explosives  and  large 
cannon  technology)  or  those  in  which  there  are  large  data  gaps  or  a 
lag  in  technology  (e.g.,  fire  control  and  projectile  guidance). 

(2)  The  engineering  elements  of  the  laboratory  are  to  operate 
with  a similar  flexibility  in  programs  and  work  force.  Mobility 
between  the  technology  and  engineering  areas  of  the  laboratory  is  to 
be  stressed  to  enhance  promotion  opportunities,  improve  communication, 
and  increase  management  flexibility  in  responding  to  changing  work 
load.  Engineers  are  to  be  available  for  assignment  as  team  leaders, 
or  as  members  of  project  teams  or  project  manager  offices.  The 
engineering  capabilities  of  the  laboratory  will  be  phased  into  the 
concept  development  teams'  efforts  as  early  in  the  cycle  as  possible. 
These  capabilities  include  engineering  design,  producibility, 
maintainability,  human  factors,  quality,  safety,  reliability  and 
performance,  and  other  integrated  logistic  support  (ILS)  aspects. 

The  laboratory's  engineering  staff  is  to  be  responsible  for  product 
changes  throughout  the  life  cycle,  for  membership  on  configuration 
control  boards  (including  those  chaired  by  the  ALC) , and  for  updating 
technical  data  packages  throughout  the  life  of  the  item.  The  staff 
is  also  responsible  for  product  improvements  to  correct  deficiences, 
improve  cost  effectiveness  or  capabilities,  and  facilitate  production. 
In  addition,  the  staff  will  support  the  ALC  with  engineering  in 
support  of  production,  in  field  malfunction  investigations,  and  in 
other  field  problems.  This  activity  is  essential  to  correct  the 
immediate  problem  and  insure  feedback  to  the  design  and  development 
of  new  systems. 

(3)  A systems  development  directorate  within  the  laboratory 
will  be  responsible  for  intensive  management  of  projects  not  assigned 
a project  manager.  Within  the  directorate,  project  teams  with  a 
leader,  necessary  system  engineers,  ad  hoc  members  from  weapons, 
fire  control,  etc.,  and  marketers,  will  be  formed  and  tailored  to 
the  project.  (The  concept  and  role  of  marketers  is  elaborated  later 
under  the  discussion  of  the  Armament  Concepts  Office.) 

b.  The  Small  Caliber  Weapon  Systems  Laboratory,  working  in 
weapon  systems  up  to  and  including  40mm,  will  operate  in  the  full 
range  of  activities  and  in  the  manner  described  above  for  the  Large 
Caliber  Weapon  Systems  Laboratory.  The  technology  and  materiel 
responsibilities  of  the  Small  Caliber  Weapon  Systems  Laboratory  are 
shown  below; 
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Small  Caliber  Weapon  Systems  Laboratory 

Technology /Engineering: 

Systems  Modelling 

Weapons  Technology 

Systems  Development 

Manufacturing  Methods  and  Technology 

Materiel: 

Small  Arms* 

Automatic  Cannon* 

*Including  fire  control,  ammunition,  and  fuzes. 


c.  The  Ballistics  Research  Laboratory  will  conduct  technology 
baae  programs  (6.1  and  6.2)  in  ballistics  and  in  the  vulnerability 
of  targets  and  materiel  in  support  of  the  other  ADC  laboratories, 
and,  when  requested,  other  commands.  Shown  below  are  technology 
area  responsibilities  of  the  laboratory. 


Ballistics  Research  Laboratory 
Technology: 

Propulsion  and  Launch  Dynamics 
Flight  Dynamics 
Terminal  Effects 
Vulnerability /Lethality 


The  vulnerability  efforts  include  enemy  as  well  as  US  materiel. 

The  laboratory  will  be  responsible  for  pioneering  new  frontiers  of 
knowledge  and  for  anticipating  and  solving  pacing  problems  for  the 
development  of  improved  or  new  armament  components  and  systems.  The 
laboratory  will  also  be  available  to  solve  problems  in  ballistics 
encountered  by  the  other  laboratories  including  problems  with  fielded 
systems.  Personnel  will  be  available  to  serve  as  ad  hoc  menbers  of 
both  concept  and  developmental  teams. 
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d.  The  Chemical  Systems  Laboratory,  located  at  Edgewood  Arsenal 
on  Aberdeen  Proving  Ground,  will  conduct  research,  development,  and 
transition  to  production  for  chemical  weapons  and  materiel  and  for 
chemical  and  biological  defensive  measures  and  equipment. 


Chemical  Systems  Laboratory 

Technology /Engineering; 

CB  Technology 

Manufacturing  Methods  and  Technology 

Materiel : 

Chemical  Materiel 
CB  Defense  Materiel 


The  current  Edgewood  Arsenal  mission  includes  additional  responsibil- 
ities. To  permit  undivided  attention  to  the  CB  mission  areas,  flame, 
smoke,  incendiaries,  and  shielding  from  hazardous  materials  would  be 
transferred  to  the  Large  Caliber  Weapon  Systems  Laboratory  and 
aeroballistics  and  biophysics  aspects  of  flame  and  incendiaries  to 
the  Ballistics  Research  Laboratory.  The  Chemical  Systems  Laboratory 
will  furnish  team  members  to  concept  teams  and  development  teams. 

e.  ADC  Headquarters.  In  the  ADC,  the  size  of  staffs  and  staff 
layering  has  been  minimized  by  delegating  authority  and  responsibil- 
ity to  the  lowest  possible  level.  The  ADC  Headquarters  will  include 
the  command  element,  the  technical  director  and  two  associate  tech- 
nical directors,  one  for  technology  and  the  other  for  engineering. 

A deputy  commander  will  be  responsible  for  the  link  with  the  user 
community  and  serve  as  a top-level  point  of  contact  for  industry  in 
their  relations  with  the  ADC.  This  small  command  group,  together 
with  the  heads  of  the  four  main  laboratories,  the  Systems  Evaluation 
Office,  Armament  Concept  Office,  and  Product  Assurance  Directorate, 
comprise  the  center's  "board  of  directors."  Advisory  panels  of 
renowned  individuals  with  scientific,  engineering,  and  management 
expertise,  will  assist  the  board  in  independent  assessment  of  the 
overall  program  and  performance.  The  balance  of  the  ADC  Headquarters 
will  include  a minimum  of  administrative  and  support  personnel, 

f . The  Armament  Concepts  Office  (ACO)  and  the  Project  Managers 
(PMs)  are  to  provide  intensive  management  of  selected  tasks  or  proj- 
ects. ACO  teams  will  work  on  projects  in  the  conceptual  phase,  and 
PMs  in  the  full-scale  development  and  production  phases. 

(1)  Project  Managers  and  Project  Leaders.  When  a new  concept 
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has  been  successfully  demonstrated,  and  a formal  requirement  approved 
and  funded,  it  is  intended  there  be  a smooth  transition  of  the  proj- 
ect from  the  concept  team  to  a project  manager,  or  to  a project 
leader  within  the  Systems  Development  Directorate  of  the  appropriate 
laboratory.  In  areas  in  which  industry  has  a good  capability,  such 
as  small  arms,  automatic  cannon,  and  armament  subsystems,  much  of 
the  developmental  work,  including  systems  design,  will  be  accomplished 
on  contract.  Work  in  areas  such  as  artillery  or  tank  cannon  may  have 
to  be  accomplished  largely  in-house. 

(a)  For  project  managed  items,  selection  of  the  PM  will  follow 
current  practices.  He  will  select  his  staff,  probably  largely  from 
the  appropriate  laboratories.  The  project  office  will  fund  and  manage 
the  development  program  through  production,  or  until  production  becomes 
routine  and  is  taken  over  by  the  ALC.  The  PMs  staff  will  include  a 
marketer.!^  Upon  completion  of  its  task,  the  PMs  office  will  be  dis- 
banded, and  members  will  return  to  the  laboratories  or  other  positions 
in  the  ADC  with  the  project  being  supported  as  required  from  the 
laboratories. 

(b)  For  items  or  systems  not  designated  for  project  management, 
the  Large  or  Small  Caliber  Weapon  Systems  Laboratory  will  normally 
be  responsible  for  development.  If  a project  warrants,  the  ADC 
commander  may  create  a project  office  outside  the  laboratories, 
with  a designated  leader  reporting  directly  to  him.  The  Large  or 
Small  Caliber  Weapon  Systems  Laboratory  would  normally  assign  proj- 
ects to  its  Systems  Development  Directorate,  which  has  systems 
engineers  and  marketers;  but,  here  again,  the  team  leader  may  report 
directly  to  the  laboratory  director.  He  will  normally  be  selected 
from  the  engineering  development  area  of  the  laboratory.  In  appro- 
priate cases , the  concept  team  leader  may  continue  as  the  develop- 
ment team  leader.  Talents  required  on  the  team  for  particular 
aspects  of  the  life  cycle  are  brought  in  as  early  as  practicable. 

After  individuals  have  fulfilled  their  assigned  task,  they  return 

to  their  normal  assigned  positions.  As  with  a PM,  the  development 
team  will  carry  the  project  into  production  and  until  it  is  taken 
over  by  the  ALC. 

(2)  Armament  Concepts  Office.  The  Armament  Concepts  Office 
(ACO) , a small  staff  of  civilian  and  military  personnel,  will  collect, 
develop,  evaluate,  and  exploit  ideas  and  concepts  which  could  provide 
significant  improvements  to  existing  systems  or  form  the  basis  for 
entirely  new  systems.  No  counterpart  of  the  ACO  now  exists  in  the 
armament  community  although  there  is  a similar  organization  at  MICOM. 
Ideas  or  concepts  could  come  from  within  the  ADC,  from  user  communities, 
industry,  foreign  intelligence,  academe,  other  services,  or  elsewhere. 


For  further  discussion  of  role  and  functions  of  marketers,  see 
subparagraph  (c)  Qn  the  following  page. 
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They  could  respond  to  a stated  need,  or  they  could  be  so  new  and 
revolutionary  that  a need  had  not  yet  been  defined.  Worthy  concepts 
will  be  pursued.  Prototypes  will  be  built  and  given  to  the  user 
for  test  and  assessment  of  military  worth  before  formal  statement  of 
a requirement.  Teams  will  be  formed,  a leader  designated,  and 
assigned  responsibility  for  a project. 

(a)  Normally  a concept  team  will  have  few  members  and  its  member- 
ship will  change  as  the  project  progresses  and  the  need  for  skills 
changes.  The  team  will  fund  and  direct  project  activities  to  include 
conceptual  studies,  effectiveness  analyses,  preliminary  engineering 
systems  design,  and  experimental  prototypes  to  bring  the  concept  to 

a point  at  which  the  uaer  and  development  community  can  decide 
whether  or  not  a requirement  should  be  established.  To  accomplish 
its  project,  the  concept  team  may  task  in-house  elements,  or  the 
effort  may  be  pursued  in  other  government  activities  or  on  contract. 
The  choice  is  to  be  made  by  the  concept  team  leader.  Some  concepts 
may  be  pursued  on  dual,  parallel  approaches.  The  Chief  of  the  ACO 
will  encourage  a good  balance  between  in-house  and  out-of-house  effort 
among  the  concept  teams'  projects. 

(b)  The  team  leader,  either  civilian  or  military,  could  come 
from  the  technology  area  of  a laboratory  or  from  the  engineering 
development  area.  If  the  originator  of  the  idea  is  a member  of  the 
ACO,  and  he  has  the  ability,  he  would  be  selected.  The  team  leader 
will  select  team  members  of  appropriate  disciplines  to  provide  full 
capabilities  for  the  task.  These  ad  hoc  members  may  relocate  to 
the  team's  area  or  work  within  their  own  activity. 

(c)  Each  team  will  have  an  individual  assigned  who  is  to  be 
responsible  for  reaching  out  to  the  user  and  then  communicating  the 
user's  need  to  the  team,  to  insure  that  the  product  satisfies  the 
need,  is  adequate  to  the  threat,  and  is  acceptable  to  the  user.  He 
must  identify  the  user,  a difficult  task  in  itself,  and  continually 
interact  with  him  (them)  during  development  to  insure  that  the  user's 
interests  are  represented  in  every  trade-off.  The  function  goes  far 
beyond  mere  dissemination  of  information.  He  has  power  which  derives 
from  his  position  as  advisor  to  the  team  leader  on  funding  decisions, 
including  if  and  how  funds  will  be  spent  (in-house  or  out-of-house) 
to  meet  customer's  requirements.  He  also  interacts  with  the  resource 
allocator  at  all  levels  including  AMC,  DA,  and  DOD,  if  appropriate,, 
and  pushes  the  team  and  the  contractors  to  remove  operational  and 
administrative  obstacles  and  to  expedite  approval,  funding,  and 
completion  (or  cancellation)  of  projects.  When  he  anticipates  delays 
or  sees  opportunities  for  speed-up,  he  forces  management  decisions, 
identifying  cost,  time,  performance,  and  related  risk  trade-offs  In 
such  actions.  He  monitors  relevant  developments  in  other  Services 
and  In  foreign  armament  markets  to  assess  the  impact  on  the  team's 
project.  The  function  also  requires  selling  the  user,  resource 
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allocator,  and  others  in  the  decision  process  on  the  utility  of  the 
concepts  or  new  items  (as  well  as  the  recognition,  in  appropriate 
cases,  of  the  fact  that  the  concepts  or  items  may  have  no  utility). 

After  a long  but  fruitless  search  for  a better  title  for  the  indi- 
vidual who  performs  these  functions,  we  settled  for  the  label 
"marketer."  It  is  recognized  that  this  title  sometimes  denotes 
one  whose  sole  objective  is  to  sell  a commodity,  whether  good  or 
bad.  From  the  description  of  his  functions,  it  should  be  clear  that 
this  connotation  does  not  pertain  to  the  ADC  "marketer."  The 
"marketers"  will  be  drawn  from  the  ACO's  small  cadre  of  experienced 
officers.  The  group  will  include  officers  of  both  combat  arms  and 
technical  services  and  the  US  Marine  Corps.  They  should  be  experi- 
enced in  tactical  operations  of  infantry,  field  artillery,  armor, 
air  defense,  and  aviation  units.  A special  study  conducted  on  the 
user-developer  linkage  is  reported  at  Annex  II-E. 

g.  Systems  Evaluation  Office  (SEP)  will  be  the  center's  "red 
team."  This  office  is  to  provide  the  command  group  independent 
assessments  of  current  weapon  systems  (from  target  acquisition 
through  damage  assessment  and  including  logistics)  with  the  objec- 
tive of  identifying  opportunities  for  improvement  by  upgrading  current 
systems  or  embarking  on  totally  new  systems.  This  function  might 

be  likened  to  market  research.  The  SEO  will  also  conduct  independent 
systems  analyses  and  cost  and  operational  effectiveness  analyses  of 
the  center's  programs.  The  SEO  members  will  be  expert  in  fielded 
armament  systems,  both  US  and  foreign;  and  they  are  to  maintain  close 
ties  with  the  user,  TRADOC  centers  and  schools,  other  development 
centers,  other  Services,  and  other  major  participants  in  the  armament 
"universe."  The  SEO  will  be  made  up  of  senior  civilian  and  military 
personnel,  to  include  combat  arms  and  technical  service  officers, 
with  broad  operational,  technical,  or  managerial  experience  in  arma- 
ment. SEO  personnel  will  also  provide  a basic  core  of  capabilities 
to  conduct  trade-off  analyses.  In  addition,  ADC  personnel  with  proven 
records  will  be  assigned  from  other  elements  on  a rotational  basis 
for  one  to  two  years.  These  assignments  are  to  broaden  the  individ- 
ual's experience  while  providing  for  a continuous  revitalization 
of  the  SEO.  The  SEO  also  will  include  a small  but  complete  complement 
of  foreign  science  and  technical  (FS&T)  intelligence  personnel  to 
serve  all  the  laboratories.  Locating  this  element  within  SEO  will 
permit  a desired  intimate  relationship  with  SEO  members.  Also, 
knowing  that  the  SEO  "red  team"  is  using  the  FS&T  resources  should 
stimulate  laboratory  personnel  to  make  greater  use  of  them  as  well. 

The  output  of  the  SEO  is  the  definition  of  needs  and  opportunities, 
independent  assessment,  and  foreign  science  and  technical  intelli- 
gence service  to  the  center.  Unlike  the  operating  elements,  the  SEO 
does  not  conduct  development  and  thus  has  no  "advocate"  role. 

h.  The  Plans  Office  (PO)  will  provide  staff  assistance  for  ADC 
corporate  planning.  In  conjunction  with  the  major  operating  elements,  the 
PO  will  assist  management  in  developing  ADC  goals  and  objectives.  The 
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PO  will  synthesize  programs  developed  hy  the  operating  elements  into  an 
ADC  program.  On  a continuing  basis,  this  office  is  responsible  for 
developing  methods  for,  and  then  assessing  for  management  at  all  levels 
the  effectiveness  and  efficiency  of,  the  organization,  structure,  and 
operations  throughout  the  center.  This  task  includes  the  development 
and  use  of  performance  measurement!.'  on  behalf  of  the  operating  elements 
and  command  group  to  assess  how  well  the  various  elements  are  conducting 
their  operations.  A potential  option  in  performing  the  function  of  this 
office  is  to  have  its  personnel  distributed  throughout  the  operating 
organizations,  but  controlled  by  the  PO,  to  perform  their  programming 
and  performance  measurement  functions.  This  office  should  have  funds  to 
contract  for  management  and  performance  studies  to  insure  that  new  ways 
of  doing  business  are  channeled  into  the  center. 

i.  Administrative  Support  Directorate  will  include  all  support 
activities  such  as  the  Comptroller,  Civilian  Personnel  Office,  Security, 
Public  Information,  Chaplain,  Safety,  and  Travel. 

j.  Technical  Support  Directorate  will  provide  all  essential 
support  such  as  computer  services,  library,  range  and  environmental 
testing,  instrumentation,  shops,  publications,  drafting,  documentation, 
printing,  and  TDP  automated  files.  Many  of  the  capabilities  and 
services  to  be  provided  by  this  directorate  can,  as  an  option,  be 
provided  by  a government -owned,  contractor-operated'  or  contractor- 
owned,  contractor-operated  element  with  a small  in-house  management 
staff  to  oversee  and  direct  the  operation. 

k.  Procurement  Directorate  will  be  responsible  for  executing 
contracts  for  research,  development,  and  initial  production.  An 
innovative  element  within  this  directorate  is  to  be  the  Office  of 
Procurement  and  Management  Policy  (OPMP).  It  will  have  direct  access 
to  top  management  whom  it  will  serve  as  an  advisory  element  and  arm. 

The  staff  of  OPMP  will: 

(1)  Act  as  the  focal  point  for  ADC  procurement  management  and 
interact  whenever  necessary  with  its  Army  and  DOD  counterparts  to 
intelligently  and  persuasively  uphold  and  further  ADC's  needs. 

(2)  Act  as  the  focal  point  for  contractors  as  well  as  for 
mission  technical  and  procurement  managers  for  realistic  and  practical 
treatment  of  their  procurement  needs. 

(3)  Address  itself  to  the  training  and  development  of  profesr- 
sionalism  in  contracting  to  assure  that  contracts  realistically 


1/  A basic  criterion  for  any  measurement  system  would  be  that  it 
imposes  no  more  than  a minimal  reporting  requirement  on  the  operating 
element. 
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reflect  mission  objectives  and  that  the  procurement  rules  and 
methodologies  are  being  used  to  provide  desired  results. 

(4)  Perform  selective  management  reviews  of  the  contracting 
activities  to  measure  the  overall  efficiency  and  effectiveness. 

The  results  of  each  review  are  to  be  furnished  on  a timely  basis 
to  the  senior  management  of  each  activity  involved.  The  reviews 
will  provide  meaningful  recommendations  to  achieve  needed  improve- 
ments . 

(5)  Maintain  a continuing  management  overview  of  procurement 
activities,  personnel  and  grades  to  assure  that  such  structures  are 
meeting  the  present  and  long-term  needs  of  ADC. 


1.  The  Product  Assurance  Directorate  will  be  responsible  for 
actions  through  which  the  conformance  of  products  to  quality 
requirements  is  predicted  and  designed  into  the  materiel  during  the 
developmental  phase,  and  assured  throughout  the  life  cycle.  The 
primary  functions  will  be: 

o Quality  design  engineering  (including  the  provision  of 
quality  engineers  to  developmental  teams,  provision  of 
reliability  and  maintainability  support,  the  prepara- 
tion of  special  quality  assurance  provisions  for  TDPs, 
and  the  establishment  of  serviceability  standards); 

o Participation  in  test  design; 

o Assessment  of  design  safety  and  reliability  “--of 
preeminent  importance  in  explosives  and  gun  tubes; 

o Development  and  design  engineering  of  acceptance  test 
and  inspection  equipment; 

o Provision  of  documentation  for  procurement  (specifica- 
tions, test  and  measurement  equipment,  first  article 
testing) ; 

o Support  to  preaward  and  post-award  surveys; 

o Key  inspection  and  first  article  testing; 

o Operation  of  quality  evaluation  laboratory  (for  nuclear 
stockpile  evaluation  and  other  quality  assessments); 

o Metrology  and  calibration,  and 
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o Development  of  improved  and  less  costly  product 
assurance  technology. 

The  Product  Assurance  Directorate  has  a large  support  role  in 
preparing  and  updating  TDPs.  The  directorate  is  to  provide 
independent  assessments  of  the  quality  of  materiel  being  developed 
and  acquired. 

2.  Manning  Levels.  Having  formulated  the  ideal  of  "reference" 
organization,  the  next  task  was  to  populate  it. 

a.  As  a first  step,  and  as  a reference,  those  currently 
working  in  the  areas  defined  by  the  proposed  ADC  mission  and 
functions  statement  were  identified.  These  were  distributed 
throughout  the  "reference"  organization  to  establish  a base  line. 

b.  The  next  step  was  to  determine  the  appropriate  manning 
levels  for  a single-site  ADC.  The  first  level  was  established  by 
taking  advantage  of  the  economies  of  consolidation,  by  eliminating 
redundancies  and  inefficiencies,  and  by  building  into  the  new 

ADC  only  those  capabilities  that  do  not  exist  elsewhere — 
in  other  government  activities  or  in  industry.  The  intent  is  to 
use  the  expertise  available  elsewhere  rather  than  duplicate  it. 

For  example,  expertise  in  electronic  fuzes  is  available  at  the 
Harry  Diamond  Laboratories;  and  expertise  in  certain  technologies 
useful  in  fire  control  is  available  at  the  Night  Vision  Laboratories, 
ECOM,  and  Harry  Diamond  Laboratories,  and  would  not  be  duplicated. 
However,  the  special  expertise  needed  to  design  and  build  a fire 
control  subsystem  would  be  maintained  within  the  ADC.  After 
considering  a broad  spectrum  of  expert  views  on  the  laboratory 
staffing  and  then  applying  austere  standards  to  support  elements,  an 
ADC  organization  of  about  7500  was  developed. 

c.  Recognizing  that  recruitment  might  fall  below  the  desired 
goals,  a lower  threshold  was  identified  below  which  the  Army  begins 
losing  its  ability  to  be  a smart  buyer.  On  the  basis  of  in-house 
and  out-house  professional  judgment,  this  minimum  essential 
staffing  level  was  determined  to  be  approximately  6400. 

d.  Figure  II-2  on  the  following  page  shows  the  strength  of 
elements  of  the  organizational  structure  populated  at  these  two  levels. 

3,  Concept  of  Operation.  In  the  preceding  section  some  elements 
of  the  concept  of  operation  have  already  been  discussed  in  des- 
cribing the  purpose  and  function  of  an  organizational  element.  The 
remaining  principal  elements  of  the  concept  are  contained  in  this 
section.  They  have  been  derived  from  a study  of  the  current  system 
and  other  organizations  engaged  in  development  activities. 
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ADC  ORGANIZATIONAL  CONCEPT 

HIGH-LOW  STRENGTH 


a.  Materiel  Management  Responsibilities . Those  management 
responsibilities  for  a materiel  item  during  its  life,  that  are  now 
assigned  to  ARMCOM  will  be  divided  between  the  ADC  and  the  ALC. 

The  ADC  will  have  principal  responsibility  for  an  item  until  the 
technical  data  package  has  been  validated  by  the  initial  production 
of  the  item.  After  this  phase,  and  by  mutual  agreement,  the  ALC 
will  assume  principal  responsibility.  Throughout  the  life  of  the 
item  each  organization  will  have  a supporting  responsibility  when 
not  acting  as  principal.  Numerous  other  commands  and  activities 
have  responsibilities  and  interface  with  the  ADC  during  the  life 
of  armament  materiel  items  and  these  are  portrayed  symbolically 
in  Figure  II-3. 


b.  Reporting  Channels.  The  ADC  will  report  directly  to  AMC 
Headquarters.  Although  this  was  a "given”  in  the  study  directive, 
it  is  believed  that  this  reporting  channel  is  essential  to  assure 
a break  with  the  old  way  of  doing  business.  Also,  if  the  ADC  is  to 
operate  as  an  independent,  self-sufficient  arm  and  be  held 
accountable  for  how  well  it  performs,  the  current  operation  and 
staffing  in  AMC  Headquarters  will  require  some  adjustment. 

AMC  must  be  prepared  to  insure  that  the  interactions  between  the 
ADC  and  ALC  are  taking  place.  Also,  AMC  must  provide  the  ADC  with 
the  appropriate  degree  of  authority.  There  is  a distinct  danger 
that  the  ADC  may  be  stifled  by  micromanagement  from  its  inception 
unless  needed  changes  in  the  AMC  Staff  are  planned  and  implemented 
in  a timely  manner,  it  is  in  the  AMC  offices  with  staff  cognizance 
of  ADC  activities  that  any  tendency  toward  over supervision  would 
have  to  be  restrained.  Applying  the  Single  Program  Element  Funding 
(SPEF)  concept  to  all  science  and  technology  areas  should  tend 
to  discourage  overmanagement  since  there  will  be  fewer,  but  larger, 
dollar  projects. 


c.  Newness . If  the  ADC  is  to  be  a center  of  excellence  and 
do  business  in  a "new  way"  and  its  work  force  is  to  be  "revitalized" 
and  "bold  and  innovative,"  psychological  as  well  as  operational 
changes  must  be  introduced.  Of  primary  importance  is  the  need  for 
every  member  of  the  ADC  to  recognize  and  accept  the  purpose,  extent, 
and  direction  of  the  changes.  A new  alignment  of  management,  some 
new  faces,  some  new  buildings  or  laboratory  facilities,  some  changes 
in  location,  some  changes  in  delegation  of  authority  and  changes  in 
operational  and  procedural  policies  can  all  contribute  to  a climate 
of  newness  and  should  be  deliberately  exploited.  It  could  be  fatal 
to  the  ADC  if  it  were  perceived  by  those  inside  or  outside  as  little 
more  than  a stirring  of  the  personnel  pot  or  rearranging  of 
organizational  blocks.  Such  is  certainly  not  the  intent but 
instilling  a sense  of  urgency,  openness,  competitiveness,  and,  above 
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INTELLIGENCE 


OTHER  SERVICES 


all,  confidence  in  an  organization  of  6,400  to  8,300  personnel,  most 
of  whom  are  drawn  from  the  existing  system,  will  require  thoughtful 
planning,  vigorous  execution,  and  sustained  support  from  above. 

d.  Professional  Development.  Genuine  career  management  and 
professional  development  of  the  work  force  is  to  receive  continued 
emphasis  to  raise  levels  of  knowledge,  skill,  and  motivation. 

An  "armament  institute"  will  be  established  to  provide  courses  in 
armament  technology;  at  present  there  is  no  university  in  this 
country  which  offers  these  courses. 

e.  Use  of  Military  Officers.  It  is  proposed  to  increase 
the  number  of  officers  from  the  present  two  percent  of  the  total 
strength  to  nearly  seven  percent.  Officer  roles  will  be  varied 
and  all  will  be  challenging.  Officers  will  serve  at  the  operator 
level  as  marketers,  development  team  leaders,  project  managers,  and 
top  and  middle  managers.  While  it  benefits  from  the  officers'  prior 
education,  training,  and  experience,  the  ADC  will  provide  a training 
ground  for  future  military  managers. 

f.  Research,  Basic  and  Applied.  The  center's  orientation 
will  be  toward  applied  research  to  solve  pacing  problems  in  support 
of  new  armament  concepts.  To  insure  technological  opportunities 
are  identified  for  exploitation,  the  center  will  monitor  basic 
research  done  elsewhere,  will  contract  for  some,  and  perform  in-house 
only  that  necessary  and  not  available  fr'pm  other  sources. 

g.  New  Concepts.  The  ADC  will  develop  new  concepts  based  on 
technological  opportunities.  Management  will  insure  that  the 
product  responds  to  the  user's  needs,  is  fully  adequate  to  the 
threat,  that  trade-offs  consider  the  user's  views,  and  that  it  is 
saleable  to  resource  allocators.  Producibility,  maintainability, 
quality  and  other  engineering  disciplines  will  be  applied 
appropriately  early  in  the  cycle  to  help  shape  a practical,  useful, 
and  affordable  design.  New  concepts  will  be  reviewed  critically 

to  insure  that  they  come  to  fruition  or  are  cancelled  in  a timely 
fashion.  The  tools  of  simulation,  modelling,  systems  analysis,  and 
demonstrations  for  the  user  will  be  used. 

h.  Fielded  Systems.  The  ADC  will  have  experts  in  the 
capabilities  of  currently  fielded  armament  systems.  These  experts 
would  continuously  review  these  systems  and  prepare  plans  for 
phased  improvements  to  remedy  problems,  improve  the  operational 
performance,  or  improve  cost  effectiveness.  The  ADC  will  recommend 
new  starts  when  product  improvement  will  not  meet  the  user's  needs. 
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i.  Systems  Management.  When  projects  enter  full  scale  devel- 
opment, design  engineering  will  be  integrated  with  the  other  dis- 
ciplines of  engineering — quality,  human,  producibility , reliability, 
maintainability — and  with  Integrated  Logistic  Support  (ILS)  consid- 
erations. The  ALC  becomes  deeply  involved  at  this  stage.  An  ILS 
element  of  the  ALC  is  to  be  stationed  with  the  ADC  to  insure  that 
maintenance,  support,  and  other  readiness  planning  (with  input  to 
the  design)  can  proceed  in  pace  with  development. 

j . Configuration  Control.  The  ADC  is  to  control 
configuration  of  new  items  through  use  of  a configuration  control 
board  (CCB) ; the  ADC  and  ALC  will  each  have  members.  When 
procurement  responsibility  passes  to  the  ALC,  chairmanship  of  the 
CCB  would  also  pass.  Design  responsibility  and  updating  of  the 
technical  data  package  (TDP)  is  to  remain  with  the  ADC  throughout 
the  life. 


k.  Transition  to  Quantity  Production.  The  ADC  is  to  provide 
for  transition  of  newly  developed  items  into  quantity  production 

to  insure  that  the  TDP  is  adequate.  Procurement  strategy  is  to  be 
jointly  planned  by  the  ADC  and  ALC  early  in  the  full  scale  develop- 
ment phase.  The  decision  on  whether  to  use  the  ADC’s  or  the  ALC’s 
procurement  office  to  place  the  initial  production  contract — and 
when  or  if  to  make  the  change  in  procurement  responsibility — is  to 
be  made  on  a case  by  case  basis.  Host  ammunition  contracts  would 
likely  be  awarded  by  the  ALC’s  procurement  office  since  that  office 
workloads  and  schedules  ammunition  production  in  the  GOCOs.  Items 
with  very  complex  TDPs  or  those  in  which  there  is  concern  for  the 
adequacy  of  the  TDP  would  be  contracted  by  the  ADC  procurement 
office.  In  cases  where  few  items  are  procured  or  they  are  complex 
or  "bought  out"  in  a relatively  short  time,  the  ADC  may  retain 
procurement  responsibility. 

l.  Engineering  Support  of  Production.  The  basic  capabilities 
for  engineering  in  support  of  production  are  to  reside  with  the  ADC 
in  order  to  provide  support  by  those  with  "first  hand"  design  and 
development  experience,  to  secure  the  feedback  to  modify  the  design, 
or  design  new  materiel  incorporating  lessons  learned  in  production, 
and  to  keep  from  building  large  duplicative  engineering  staffs  at 
the  ADC  and  ALC.  The  ALC  will  plan  the  man  years  of  engineering 
support  it  requires,  executing  a contractual  type  arrangement  with 
the  ADC,  It  Is  not  intended  that  the  ALC  develop  this  support  as 

an  Independent  organic  capability.  Production  engineers  now  in 
ARMCOM  Procurement  Directorate,  however,  would  remain  as  the  first 
line  of  contact  with  the  day-to-day  production  problems.  The 
hazard  of  diverting  the  ADC  from  developmental  effort  to  support  the 
ALC  in  follow-on  production  is  recognized;  however,  for  the  reasons 
stated,  this  approach  should  be  tried  until  experience  dictates  a 
change. 
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m.  Support  of  Fielded  Systems.  Responsibility  for  field 
support  and  malfunction  investigation  rests  with  the  ALC;  the  ADC 
is  to  provide  technical  support  on  call.  In  the  case  of  mal- 
functions, the  procedures  should  provide  for  calling  the  ADC  early 
while  the  "clues  are  still  hot." 


n.  Manufacturing  Methods  and  Technology  (MM&T).  Manufacturing 
methods  and  technology  projects,  although  PEMA  funded,  are  devel- 
opmental in  nature.  MM&T  is  also  recognized  for  its  past  contri- 
bution of  large  dollar  savings  and  improvements  in  reliability  and 
safety,  especially  in  munitions.  The  MM&T  function  has  a place  in 
both  the  ADC  and  ALC.  The  basic  responsibilities  of  the  ADC  for 
development  and  producibility  of  its  products,  require  it  to  have 
an  organic  MM&T  capability  to  set  up  small  scale  pilot  operations. 

Newly  developed  processes  can  be  proven  as  can  the  producibility  of 
new  products  involving  new  process  technologies.  The  ALC  needs  an 
organic  MM&T  capability  to  direct  modernization  programs  and  the 
establishment  of  new  production  lines  at  the  GOCOs  (in  response  to 
the  Project  Manager  for  Production  Base  Modernization,  as  appropriate). 
This  will  also  provide  the  ALC  a technical  review  and  assistance 
. capability  for  follow-on  production.  Both  the  ADC  and  ALC  MM&T 
contingents  should  be  collocated  with  the  ADC  to  ease  the  transfer 
of  knowledge  of  technology,  the  product,  and  the  process. 


o.  GOCO  Operations.  The  ADC  concept  does  not  include  the  use 
of  government-owned  contractor-operated  (GOCO)  or  contractor-owned 
contractor-operated  (COCO)  operations  in  any  of  the  basic  technology 
and  developmental  mission  areas  as  a complete  substitute  for  in- 
house  capability.  The  ADC  must  have  sufficient  in-house  capability 
in  design  development  of  materiel  in  order  to  be  a smart  buyer  and 
to  communicate  intelligently  with  industry,  other  services,  academe, 
and  other  centers  of  technology.  In  the  technical  support  area, 
such  as  computer  services,  however,  it  appears  highly  desirable  for 
the  ADC  to  contract  for  much  of  their  needs.  This  will  insure  that 
dependence  on  a contractor  will  not  prevent  the  ADC  from  performing 
its  essential  role  as  a smart  buyer. 


p.  Testing.  The  ADC  will  secure  the  benefits  of  independent 
test  assessments  without  an  autonomous  test  organization  within  the 
ADC.  Test  plans  will  be  written  by  development  engineers  within  the 
laboratories  with  contributions  and  final  approval  from  the  Product 
Assurance  Directorate,  an  independent  agency.  As  appropriate,  testing 
will  be  conducted  by  the  Technical  Support  Directorate,  within  the 
laboratories,  by  the  contractor,  or  in  the  Product  Assurance 
Directorate.  Test  results  will  be  reviewed  by  both  the  development 
engineer  and  the  Product  Assurance  Directorate , to  provide  an 
independent  assessment  to  management.  This  procedure  should  provide 
the  needed  check  without  the  high  overhead  costs  and  delay  attendant 
to  an  independent  organization.  Developed  materiel  will,  of  course, 
be  subject  to  TECOM  and  other  testing  required  by  regulations. 


11-31 


q.  Procurement  Procedures.  The  following  alternatives  for 
PEMA  procurement  were  considered: 

o All  PEMA  procurement  be  done  through  the  ALC  procurement 
office  to  achieve  economies  in  procurement  office  staffing, 

o All  munitions  procured  through  the  ALC  procurement  office 
and  other  items  procured  initially  through  the  ADC  < 
procurement  office. 

o Some  items  which  would  be  "bought  out*'  relatively  early 
remain  in  the  ADC  procurement  office  for  the  entire  buy 
out. 

After  study  of  all  alternatives,  it  appears  the  ADC  should  select 
the  procurement  office  on  a case  by  case  basis.  The  decision  on 
when  or  if  procurement  should  be  shifted  from  the  ADC  to  ALC  will  also 
have  to  be  made  on  a case  by  case  basis.  Accordingly,  it  is  planned 
that  the  ADC  Procurement  Directorate  will  have  a capability  for  PEMA 
procurement;  resolution  of  the  Issues  will  be  based  on  operating 
experience. 

r.  Civilian  personnel.  One  of  the  most  important  actions 
required  in  building  and  operating  an  ADC  is  establishment  of  a 
dedicated  Civilian  Personnel  Office  (CPO)  that  understands  and  is 
responsive  to  the  special  needs  of  a development  activity.  The 
CPO  will  be  pivotal  in: 

o Recruitment  of  new  talent. 

o The  transfer  of  functions  and  personnel,  and 

o Operation  of  the  intensive  management  concept. 

Current  Department  of  the  Army  policy  is  stated  in  CPR  200, 

Chapter  8,  5,  3(3):  "A  single  civilian  personnel  office  will  be 

established  to  provide  services  to  all  activities  located  on  a 
single  installation."  Should  the  ADC  become  a tenant  organization 
with  CPO  priorities  established  on  an  installation  service  basis, 
it  will  be  difficult  for  the  CPO  to  respond  to  priorities  and 
requests  of  a new  ADC.  To  prevent  crippling  the  ADC  at  birth,  the 
Armament  Development  Center  must  have  an  exception  to  policy  and 
have  its  own  civilian  personnel  office. 

s.  Link  to  the  User  and  Resource  Allocator.  The  concept  of 
operations  is  specifically  designed  to  improve  the  bond  between  the 
developer,  user,  and  resource  allocator.  In  addition  to  the  use  of 
marketers  discussed  earlier,  the  ADC  command  group  will  pursue 
close  interaction  with  the  Training  and  Doctrine  Command  (TRADOC), 
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the  service  schools,  and  higher  headquarters.  Since  the  developer 
has  the  ultimate  responsibility  for  a project,  he  should  have  the 
greatest  incentive  for  introducing  both  the  resource  allocator 
and  the  user  to  new  developments  at  the  appropriate  time  and  seeing 
that  the  interactions  with  the  resource  allocator  are  close  and 
continuous.  The  developer  must  keep  the  resource  allocator  informed, 
and  press  for  timely  decisions. 
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SECTION  D;  Site  Considerations . 


1.  Methodology,  a.  When  identifying  candidate  sites,  no  require- 
ment was  established  that  the  ADC  be  totally  located  at  one  site, 
nor  that  its  location  be  restricted  to  one  of  the  current  armament 
development  installations.  It  was  recognized  that  the  ideal  site 
is  not  likely  to  exist,  and  that  trade-offs  among  criteria  would 

be  necessary.  For  example,  very  large  areas  needed  to  accommodate 
long  range  weapons  testing  are  almost  certainly  not  available  ad- 
jacent to  attractive  metropolitan  centers.  Due  to  the  close  hold 
nature  of  the  study,  sources  of  candidate  sites  could  not  be  cir- 
cularized in  the  normal  manner.  Instead,  a list  of  94  sites  sug- 
gested by  personal  interviews  was  prepared.  The  list  was  reviewed 
for  completeness  by  personnel  with  general  knowledge  of  government 
installations.  All  AMC  installations  were  considered  in  coordi- 
nation with  the  AMC  Installations  and  Services  Directorate.  Likely 
DOD  sites  were  obtained  through  the  Offices  of  the  Assistant 
Secretaries  (Installations  and  Logistics)  of  Defense,  Army,  Navy, 
and  Air  Force,  and  service  contacts  suggested  by  these  sources. 
Appropriate  staff  agencies  of  the  National  Aeronautics  and  Space 
Administration  and  the  Atomic  Energy  Commision  were  also  contacted. 

A listing  of  possible  suitable  sites  which  have  been  declared  ex- 
cess was  obtained  from  the  General  Services  Administration.  Those 
sites  and  installations  which  appeared  to  have  the  characteristics 
necessary  for  the  ADC  were  visited.  Sites  requiring  significant 
real  estate  acquisition  were  not  considered  since  it  was  believed 
that  Congressional  approval  would  be  extremely  unlikely  while  DOD 
installations  are  being  closed.  The  candidate  sites  considered  are 
included  in  Annex  II-F,  Volume  3. 

b.  Broad  criteria  were  developed  for  evaluating  and  comparing 
candidate  sites.  These  criteria  include  the  physical  character- 
istics of  the  site,  the  attractiveness  of  the  location  and  com- 
munity, and  environmental  and  cost  considerations.  To  preclude  con- 
sideration of  obviously  unsuitable  sites,  the  criteria  for  a new 
single  site  required  sufficient  real  estate  to  provide  collocation 
of  all  testing  facilities  required  by  the  ADC.  The  facility  re- 
quirements under  two-site  and  three-site  alternatives  were  also 
identified  as  trade-offs  to  minimize  personnel  turbulence  and  re- 
duce construction.  The  criteria  are  included  in  Annex  IT.-F, 

Volume  3. 

2.  Description  of  Potential  Sites.  Most  candidate  sites  were 
eliminated  by  consultation  with  knowledgeable  personnel  and  exami- 
nations of  descriptive  reports.  The  sites  eliminated  did  not  meet 
ADC  criteria,  or  the  current  mission  of  the  installation  was  not 
compatible  with  the  ADC  mission.  The  five  current  sites  and  seven 
other  sites  considered  as  potential  candidates  for  the  ADC  were 
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visited,  These  sites  nre  discussed  briefly  below.  Additional  de- 
tails are  included  in  Annex  IT-F,  Volume  3. 

a.  Frankford  Arsenal  is  unsuitable  as  a single  site  for  the 
ADC  due  to  its  size  (110  acres),  its  location  inside  Philadelphia, 
and  lack  of  modern  structures.  The  closure  of  this  arsenal  was 
recommended  in  the  CONCISE  study.  The  City  of  Philadelphia  in  a 
29  Nov  74  letter  to  the  President  offered  to  provide  150  acres  of 
land  as  a potential  site  and  up  to  800  additional  acres  as  a 
single  site.  Although  considered,  the  offer  does  not  provide 
sufficient  land  area  for  all  ADC  facilities.  Further,  environ- 
mental and  urban  encroachment  problems  would  preclude  extensive 
development  testing  at  the  proposed  location.  Both  Frankford 
Arsenal  and  the  real  estate  offered  have  been  considered  as  a 
partial  site  for  selected  ADC  activities. 

b.  Watervliet  Arsenal  also  is  too  small  for  a single  ADC 
site  (147  acres)  and  is  surrrounded  by  built-up  area.  The  closure 
of  Benet  Laboratory  at  this  Arsenal  was  recommended  in  the  CONCISE 
study. 

c.  Rock  Island  Arsenal  is  larger  (908  acres),  but  its  location 
on  an  island  closely  surrounded  by  urban  areas,  and  its  lack  of  un- 
used structures  and  space  militate  against  its  selection  as  the  ADC 
single  site.  If  a portion  of  the  ADC  were  to  be  located  at  Rock 
Island,  most  of  the  required  basic  facilities  would  have  to  be  pro- 
vided by  construction  or  conversion  of  existing  buildings. 

d.  Picatinny  Arsenal  occupies  over  6000  acres  and  is  a feasi- 
ble site  for  the  ADC  with  the  exception  of  sufficient  land  area  for 
long  range  weapons  testing.  Approximately  1,850,000  square  feet 

of  administrative,  laboratory,  and  shop  space  is  available  and 
could  be  made  useable  for  the  ADC  by  appropriate  alteration.  New 
construction  would  be  required  for  some  unique  test  facilities. 

The  relative  abundance  of  existing  floor  space  is  in  a sense  a 
disadvantage  of  PA  as  an  ADC  site  in  that  properly  designed  new 
construction  would  be  more  attractive  and  efficient.  The  arsenal 
has  ready  access  to  the  interstate  highway  and  is  within  a commut- 
ing radius  of  one  hour  to  many  attractive  small  towns  and  industri- 
al facilities. 

e.  Aberdeen  Proving  Ground  is  the  most  attractive  of  the  five 
current  armament  development  installations  as  a single  ADC  site, 
especially  if  the  Ordnance  Center  and  School  (OC&S)  is  relocated 
as  recommended  In  the  CONCISE  study.  The  relocation  of  the  OC&S 
is  assumed  in  this  analysis  for  all  alternatives  involving  an 
increase  in  the  population  of  Aberdeen.  The  Aberdeen  and  Edgewood 
peninsulas  occupy  over  40,000  acres,  and  the  reservation  boundary 
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includes  about  an  equal  area  of  water.  Including  the  OC&S,  over 
1,700,000  square  feet  of  administrative,  laboratory,  and  shop 
space  is  available  and,  with  internal  relocation  of  various  tenant 
activities,  the  existing  facilities  with  appropriate  alterations 
will  accommodate  the  ADC.  New  construction  would  be  required  for 
the  additional  unique  test  facilities.  As  with  Picatinny  Arsenal, 
the  disadvantage  of  existing  floor  space  at  APG  as  an  ADC  site 
would  provide  for  less  than  optimum  configuration,  making  exten- 
sive use  of  facilities  designed  for  other  purposes.  Urban  encroach- 
ment and  environmental  considerations  could  ultimately  become  a 
serious  factor  limiting,  if  not  precluding,  future  extensive  test 
firing  activities. 

f.  Dugway  Proving  Ground  occupies  approximately  841,000  acres 
87  miles  southwest  of  Salt  Lake  City.  The  Proving  Ground  has  ap- 
proximately 636,000  square  feet  of  administrative,  storage,  R&D, 
and  maintenance  and  production  facilities  of  which  very  few  are 
permanent  structures.  Some  family  housing  and  a grammar  and  high 
school  are  on  the  installation.  Its  isolated  location  is  further 
compounded  during  the  winter  months  when  roads  become  impassable 
due  to  severe  snowfall. 

g.  Rocky  Mountain  Arsenal  is  located  adjacent  to  the  north- 
east edge  of  the  City  of  Denver  and  occupies  approximately  17,800 
acres.  The  Arsenal  has  approximately  1,808,000  square  feet  of 
administrative,  storage,  and  manufacturing  and  assembly  space. 

Many  of  the  facilities  are  leased  to  Shell  Oil  Company  and  the  re- 
mainder is  utilized  by  the  current  mission  at  the  Arsenal.  There 
is  insufficient  space  for  long  range  test  firing,  and  urban  en- 
croachment and  environmental  considerations  would  probably  limit  if 
not  preclude  extensive  test  firing  activities. 

h.  Jefferson  Proving  Ground  is  located  45  miles  northeast  of 
Louisville,  Kentucky  and  occupies  56,000  acres.  All  existing  facil- 
ities are  utilized  in  the  acceptance  testing  of  production  ammu- 
nition. The  Proving  Ground  is  not  subject  to  encroachment  but  its 
range  is  not  expandable.  Practically  all  facilities  for  the  ADC 
would  have  to  be  constructed. 

i.  Yuma  Proving  Ground  is  located  25  miles  northeast  of  Yuma, 
Arizona  and  occupies  over  one  million  acres.  Facilities  are  being 
developed  for  long  range  testing.  All  administrative,  R&D  and 
maintenance  and  production  facilities  are  utilized  in  the  current 
mission  of  the  installation. 

j .  Fort  Irwin  is  located  in  the  Southern  California  high 
desert  and  occupies  over  600,000  acres.  It  is  occupied  year 
around  and  utilized  on  a permit  basis  by  the  California  National 


11-36 


Guard,  Heaviest  use  is  during  the  summer  months.  The  installation 
has  relatively  new  community  support  facilities  such  as  506  family 
quarters,  commissary,  post  exchange,  auditorium,  theater,  BOQ's, 
barracks,  and  hospital.  An  elementary  school  is  on  the  site  with 
a high  school  available  in  Barstow,  a distance  of  35  miles.  Al- 
though firing  ranges  are  available  with  sufficient  distances, 
range  instrumentation  and  range  communications  would  have  to  be 
installed.  There  are  no  environmental,  urban  encroachment  or  air 
space  limitations.  The  site  is  in  reasonable  proximity  to  the 
Los  Angeles  area  as  well  as  to  other  Army  and  Defense  research, 
development  and  test  activities.  New  construction  would  be  re- 
quired for  laboratories  and  supporting  shops. 

k.  The  Laguna  Niguel  Facility,  a GSA  facility,  is  a seven 
story  building  completed  in  1971  by  North  American  Rockwell  on  92 
acres,  approximately  sixty  miles  southeast  of  Los  Angeles,  Cali- 
fornia, It  is  suitable  as  a partial  site,  with  test  activities 
conducted  at  Fort  Irwin  or  Yuma  Proving  Ground,  It  is  located  in 
a residential  area  within  four  miles  of  the  ocean.  The  building 
contains  about  800,000  square  feet  of  net  useable  space,  approxi- 
mately 80%  of  which  is  designed  for  engineering  and  manufacturing, 

l.  Plum  Brook  Station,  a NASA  facility  and  the  former  Plum 
Brook  Ordnance  Works,  is  located  near  Lake  Erie  55  miles  west  of 
Cleveland.  The  station  includes  5600  acres  and  approximately  2000 
acres  of  government-owner  buffer  zone.  NASA  personnel  have  tenta- 
tively indicated  that  most  of  the  land  area  and  some  facilities 
could  be  made  available.  The  Physical  and  community  aspects  of 
this  site  are  very  attractive.  Relocation  to  Plum  Brook  would  be 
delayed  until  new  facilities  could  be  made  available,  beginning 

in  late  CY  1978  and  programmed  over  several  additional  years. 
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SECTION  E.  Organizational  and  Site  Alternatives: 


In  this  section,  elements  of  the  reference  organization,  described 
in  Section  A,  are  located  geographically  in  the  various  arrange- 
ments depicted  in  Figure  II-4  on  page  11-42.  Actual  sites  selected 
were  based  on  the  site  survey  and  analysis,  the  organizational  con- 
cept, the  population  and  unique  facilities  now  in  place,  and  a rough 
estimate  of  relative  costs.  In  all  alternatives,  the  Chemical  Sys- 
tems Laboratory  is  located  at  Edgewood  Arsenal.  In  the  following 
chapter  the  alternatives  will  be  evaluated. 

1.  Single-Site  Alternatives.  The  site  survey  and  analysis  indicate 
that  based  on  its  land  and  space  needs  a single  site  ADC  could  be 
located  only  at  Aberdeen  or  Picatinny  among  current  installations,  or 
at  any  of  a number  of  new  sites  with  Fort  Irwin  the  leading  contender. 
These  single-site  alternatives  are  depicted  in  the  figure  as  Alter- 
natives 2,  3,  and  3A. 

2.  Multi-Site  Alternatives.  In  the  event  the  costs  in  dollars  or 
in  loss  of  present  expertise  associated  with  a single-site  ADC 
might  be  considered  too  high  to  be  acceptable,  multi-site  armament 
development  center  alternatives  have  been  structured.  These  in- 
crease the  use  of  the  existing  work  force  and  unique  facilities  over 
that  of  a single-site;  they  also  increase  the  size  of  the  base  for 
analysis,  thereby  providing  for  a better  comparison  of  alternatives. 

a.  Two-Site  Alternatives.  Aberdeen  is  the  logical  first  choice 
for  one  of  the  two  locations  since  it,  among  all  the  current  instal- 
lations, is  the  only  one  with  adequate  real  estate  and  firing  clear- 
ance to  permit  artillery  firing  to  the  maximum  range.  The  Chemical 
Systems  Laboratory  is  also  to  be  located  at  Aberdeen  because  of  the 
extensive  facilities  now  there.  Movement  of  this  laboratory  to  a 
new  facility  would  cause  special  problems  because  of  the  very  recent 
ratification  of  the  Geneva  Protocol  of  1925  by  the  US  Senate.  The  Bal- 
listic Research  Laboratories  with  its  expertise  in  ballistics  and 
vulnerability  is  also  now  located  at  Aberdeen  Proving  Ground.  BRL 
is  supported  by  on-site  unique  test  facilities  such  as  wind  tunnels, 
ballistic  ranges,  and  blast  chambers,  and  neighbors  such  as  HEL,  TECOM, 
and  AMSAA.  Picatinny  Arsenal  with  its  large  work  force  and  extensive 
munitions  and  explosives  facilities  is  the  leading  choice  for  the 
second  location.  The  work  force  associated  with  large  caliber  mu- 
nitions and  explosives  is  the  largest  among  the  current  armament 
installations — and  it  would  still  be  the  largest  element,  although 
reduced,  in  either  of  the  new  ADC  model  levels.  In  addition,  the 
large  caliber  munitions  and  explosives  expertise  are  critical  to  the 
operation  of  the  26  GOCO  ammunition  plants  since  this  technology  is 
not  available  in  the  private  sector.  Rock  Island,  Frankford,  or 
Watervliet  are  not  as  good  candidates  as  Picatinny  or  Aberdeen  in 


the  two  site  alternatives;  their  selection  would  preserve  a less 
critical  and  a smaller  body  of  expertise,  less  critical  facilities, 
and  less  real  estate.  With  location  of  the  Large  Caliber  Weapons 
Systems  Laboratory  at  Picatinny,  only  the  Small  Caliber  Weapons 
Systems  Laboratory  remains.  The  Small  Caliber  Weapons  Systems 
Laboratory  could  be  collocated  with  the  Ballistics  Research  Labora- 
tory at  Aberdeen  Proving  Ground  where  there  is  a base  of  small  arms 
and  automatic  cannon  expertise  and  facilities  to  build  upon.  It 
could  also  be  located  at  Picatinny  Arsenal  with  the  Large  Caliber 
Laboratory  where  there  would  be  an  opportunity  for  personnel  to 
interact  in  the  functional  areas  of  weapons,  munitions,  fire  con- 
trol, fuzes,  and  supporting  disciplines,  as  well  as  an  opportunity 
to  share  unique  facilities.  These  two-site  options  are  designated 
on  Figure  II-4  as  Alternatives  4,  5,  and  5A. 

b.  Special  Two-Site  Split-System  Alternative.  Retaining  the 
four  basic  laboratories  as  the  core  but  geographically  locating  all 
weapons  and  fire  control  work  at  Aberdeen  and  all  munitions  and 
fuze  effort  at  Picatinny  is  Alternative  5B.  Headquarters  of  both 
the  ADC  and  all  four  laboratories  are  at  Aberdeen.  In  this  alter- 
native, both  laboratory  directors  and  systems  development  managers — 
concept  team  leaders,  project  leaders,  or  PMs — would  coordinate  the 
activities  on  "guns"  and  fire  control  at  Aberdeen  with  the  "bullets" 
and  fuzes  at  Picatinny.  This  option  is  carried  forward  for  com- 
parative analysis  because  of  the  inherent  advantages  of  grouping 
personnel  by  technology  area,  to  include  sharing  of  unique  facili- 
ties. 


c.  Three-Site  Alternative.  Rotation  of  the  Small  Caliber 
Weapons  System  Laboratory  beyond  the  two  sites  of  Aberdeen  and 
Picatinny  to  Rock  Island  Arsenal,  Frankford  Arsenal,  or  the  new 
site  proposed  by  the  City  of  Philadelphia  would  generate  a three- 
site  ADC.  Rock  Island  (Alternative  6)  offers  the  advantage  of  the 
currently  resident  responsibility  and  capability  for  small  caliber 
weapons  while  Frankfords or  the  new  site, (Alternatives  7 and  8)  has 
the  capability  in  small  arms  ammunition  and  fire  control  with  some 
small  caliber  weapons  capability. 

3.  ADC  Headquarters.  It  is  believed  essential  that  the  Headquarters 
be  located  with  the  mass  of  those  people  engaged  in  the  truly  de- 
velopmental activities  within  the  ADC.  This  essentiality  derives 
from  both  the  scope  and  complexity  of  the  task  of  creating  a develop- 
ment center.  Other  commentary  on  the  location  of  the  ADC  head- 
quarters is  contained  in  Section  Cla,  Chapter  III.  In  the  single- 
site  ADCs  the  headquarters  is  located  with  the  center  at  either  Fort 
Irwin,  Aberdeen,  or  Picatinny.  In  the  two-site  alternatives,  the 
location  depends  on  the  split  of  personnel  and  functions.  In  the  three- 
site  alternatives,  it  is  at  Picatinny  or  at  Rock  Island.  The  Rock  Island 
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selection  is  the  single  exception  to  the  rule  noted  above;  however, 
Alternative  6 permits  an  economic  analysis  comparison  on  headquarters 
locations  not  otherwise  available.  Location  at  Rock  Island  does 
have  the  advantage  of  permitting  close  face  to  face  contacts  between 
the  ADC  and  ALC  staffs.  The  relatively  small  size  of  the  resident 
population  and  its  program  do  not  make  the  Frankford  Arsenal  or  the 
new  Philadelphia  site  suitable  locations  for  the  ADC  Headquarters 
(Alternatives  7 and  8). 

4.  Modified  Status  Quo.  An  ADC  could  be  established  with  all  the 
current  development  activities  remaining  in  place  and  having  them 
report  to  an  ADC  commander  rather  than  each  reporting  to  a separate 
arsenal  commander.  Although  this  arrangement  would  provide  for  a 
single  commander  controlling  all  development  type  activities  in 
ARMCOM,  the  mission  and  work  force  fragmentation  and  resultant  heavy 
coordination  requirements  remain.  These  appear  to  be  major  contribu- 
tors to  the  weakness  of  the  present  system.  This  alternative  also 
continues  an  unnecessarily  inefficient  operation  at  a time  when  the 
Army  is  attempting  to  increase  productivity;  hence,  it  will  not  be 
considered  further  as  a contender  for  a preferred  alternative. 

5.  Population,  a.  Single-site  ADCs  have  been  built  on  the  6400  man 
model,  two-site  ADCs  on  either  the  6400  or  7500  man  model,  and  three- 
site  ADCs  on  the  7500  man  model.  Each  alternative  could  be  manned 

at  either  the  minimum  essential  6400  model  level  or  at  the  7500  model 
level.  In  the  economic  analysis,  the  6400  and  7500  man  models  are 
comparable  since  they  represent  the  same  level  of  effort.  The 
population  difference  is  balanced  by  funding  for  more  work  by 
contract  in  the  6400  man  model.  (See  Annex  II-G.) 

b.  All  alternatives  are  the  subject  of  economic  analysis. 
Alternative  1 as  discussed  in  paragraph  4,  above,  can  serve  as  both 
the  reference  status  quo  and  the  cost  reference  because  the  dif- 
ferences attendant  to  the  modification  are  insignificant  in  terms 
of  costs  or  personnel  movement.  Alternatives  4 and  5 were  chosen 
to  display  the  differences  in  the  6400  and  7500  model  two-site 
ADCs.  Alternatives  7 and  8 were  selected  so  as  to  distinguish  in 
economic  terms  between  the  "new"  Frankford  Arsenal  location  (offered 
by  the  City  of  Philadelphia)  and  the  old  site. 
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CHAPTER  III 


INTRODUCTION 


EVALUATION  OF  ALTERNATIVES 


This  chapter  contains  a complete  evaluation  of  the  organizational 
and  geographical  alternatives  described  in  Chapter  II.  The  con- 
tent includes  that  prescribed  by  AR  37-13,  "Economic  Analysis  and 
Program  Evaluation  of  Resource  Management";  but  the  format  sug- 
gested in  the  AR  has  been  varied  and  expanded  in  order  to  provide 
special  emphasis  where  considered  appropriate.  In  particular,  per- 
sonnel and  operational  considerations  are  discussed  in  detail;  and 
an  effort  to  determine  community  economic  impact  is  reported.  The 
overall  objective  and  the  general  assumptions  applicable  to  this 
evaluation  are  stated  in  the  preface  to  this  volume.  Additional 
detailed  assumptions  applicable  to  the  cost  and  benefit  analyses  are 
stated  in  Sections  A and  E respectively . 

SECTION  A:  Cost  Analysis. 

!•  Approach,  a.  This  section  concerns  exclusively  the  development 
of  estimates  of  the  costs  of  implementing  each  of  the  eight  armament 
development  alternatives  listed  in  Chapter  II  and  of  certain  vari- 
ations on  these  alternatives.  Personnel  and  operational  consider- 
ations, constraints  on  scheduling  implementation,  economic  impact  on 
affected  communities,  and  a formal  effort  to  evaluate  relative  bene- 
fits are  discussed  in  subsequent  sections  prior  to  the  overall  dis- 
cussion comparing  the  alternatives . 

b.  The  methodology  for  the  calculation  of  investment  and  re- 
curring costs  and  the  rationale  for  all  factors  used  are  discussed 

in  summary  form  in  the  paragraphs  below  reporting  these  costs.  Meth- 
odology, rationale,  and  illustrative  calculations  are  described 
fully  in  annexes  referred  to  in  these  paragraphs. 

c.  The  cost  implications  of  these  armament  development  alter- 
natives would  be  incomplete  without  consideration  of  the  costs  of 
changes  which  might  be  made  elsewhere  in  the  armament  community  as 

a consequence  of  implementation  of  these  alternatives.  These  changes 
have  been  analyzed  and  are  described  in  Volume  4.  The  impact  of 
their  costs  on  the  estimated  costs  of  each  development  alternative 
is  discussed  in  the  final  paragraph  of  this  section. 


III-3 


2.  Assumptions . a . That  the  cost  factors,  personnel  relocation 
expectations,  and  disposition  of  excess  current  armament  developmei 
community  personnel  used  in  developing  investment  and  recurring 
costs  are  valid. 

b.  That  the  analysis  (Volume  4)  of  changes  to  be  made  else- 
where in  the  armament  community  as  a consequence  of  each  develop- 
ment alternative  reflects  valid  changes  and  associated  costs. 

c.  That  the  armament  development  level  of  mission  effort  during 
the  years  included  in  this  analysis  will  remain  essentially  the  same 
as  during  FY  74. 

d.  That  the  effects  of  inflation  will  not  vary  among  alterna- 
tives sufficiently  to  have  significant  effects  on  cost  comparisons. 

e.  That  the  costs  of  establishing  the  Status  Quo  Alternative, 
which  differs  in  minor  respects  from  the  actual  status  quo,  are 
negligible;  and  that  recurring  costs  for  this  alternative  are  the 
same  as  actual  FY  74  costs. 

f.  That  the  Ordnance  Center  and  School  (OC&S)  will  be  re- 
located from  Aberdeen  Proving  Ground  as  recommended  in  the  CONCISE 
Study  in  all  ADC  alternatives  which  add  to  the  current  armament  de- 
velopment population  at  APG. 

g.  That  servicing  organizations  will  be  available  to  perform 
those  base  operations  support  functions  for  which  ADC  funds  but  no 
ADC  personnel  are  provided. 

3.  One-Time  (Investment)  Costs,  a.  Introduction.  In  order  to  im- 

plement any  of  the  ADC  alternative  reorganization  plans,  there  are 
several  one-time  costs  which  must  be  incurred.  Although  these  in- 
vestment costs  may  be  expended  over  a period  of  several  years,  they 
do  not  include  any  recurring  (operating)  costs,  which  are  presented 
in  paragraph  4,  below.  The  one-time  costs  which  will  be  included  in 
this  section  are:  basic  facilities  construction;  unique  facilities 

and  equipment;  personnel  movement,  separation  and  recruitment;  and 
other  one-time  costs.  These  costs  are  summarized  in  Figure  III-l. 

Each  will  be  discussed  below. 

b.  Basic  Facilities. 

(1)  Construction  costs  for  the  ADC  conceptual  alternatives 
were  developed  for  basic  facilities  (administrative,  laboratory  and 
shop  space).  Detailed  discussion  and  calculations  may  be  found  in 
Annex  III-A,  Volume  3.  The  number  of  ADC  personnel  of  each  type  to 
be  accommodated  was  selected  to  match  the  population  concept  develop- 
ed for  each  alternative.  This  breakdown  by  type  of  workspace  required 
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ONE-TIME  (INVESTMENT)  COSTS 
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— / Assumption  that  the  City  of  Philadelphia  will  provide  required  basic  facilities  ($40,780K)  reduces  this  cost  to 
$23,607,  and  the  alternative  7 total  from  $114,274K  to  $73,494K. 


was  based  on  a detailed  functional  analysis  of  the  conceptual  ADC. 
The  allowances  for  each  type  of  physical  space  was  derived  as 
follows.  The  DoD  4270,1  Construction  Criteria  Manual  allowance  for 
administrative  personnel  is  80  to  90  square  feet  net  useable  space. 
Based  on  this,  an  allowance  of  135  square  feet  gross  was  used  for 
new  construction.  This  allowance  was  increased  to  150  gross  square 
feet  per  person  when  an  existing  building  is  to  be  converted  to 
administrative  space,  or  existing  administrative  space  is  to  be 
altered.  There  are  no  standard  allowances  for  laboratory  or  shop 
space.  Based  on  a survey  of  ARMCOM  installations  and  on  recent 
construction  projects,  per  capita  values  of  400  gross  square  feet 
for  laboratories  and  600  gross  square  feet  for  shops  were  selected 
as  being  typical  of  the  research  activities  involved. 

(2)  Estimated  costs  of  new  construction  were  derived  from  AR 
415-17,  Empirical  Cost  Estimates  for  Military  Construction  and  Cost 
Adjustment  Factors,  dated  7 June  1974,  supplemented  by  discussion 
with  estimators  of  the  Office,  Chief  of  Engineers,  and  by  data  from 
recent  construction  projects.  In  addition,  technical  advice  was 
provided  by  the  AMC  Installations  and  Services  Agency,  which  is  re- 
sponsible for  technical  review  of  AMC-wide  construction  projects. 

The  values  selected  were  $40.00  per  square  foot  for  administrative 
space,  $100.00  for  laboratories,  and  $35.00  for  shops.  For  new  con- 
struction these  values  include  buildings  to  the  5-foot  line,  con- 
tingency, and  supervision  and  administrative  costs.  A 15  percent 
factor  was  added  for  supporting  facilities  such  as  utilities  beyond 
the  5-foot  line.  In  accordance  with  current  practice,  engineering 
and  design  costs  were  not  included.  The  construction  midpoint  was 
assumed  to  be  1 July  1975;  i.e.,  no  allowance  for  inflation  was  in- 
cluded. Costs  at  each  location  were  adjusted  by  the  construction 
cost  index  contained  in  AR  415-17. 

(3)  Approximate  factors  for  estimating  alteration  costs  were 
derived  from  the  general  rule  of  thumb  that  vertical  construction 
costs  are  one-third  structural  (foundation  and  shell)  , one-third 
architectural  (interior  walls  and  finish) , and  one-third  mechanical 
and  electrical.  In  adapting  space  for  similar  use  (i.e.,  ordnance 
shop  to  research  and  development  shop) , a factor  for  alteration  and 
improvement  of  space  of  25  percent  of  new  construction  was  selected, 
A factor  of  50  percent  of  new  construction  was  selected  for  con- 
version of  an  existing  facility  from  one  use  to  another  (i.e., 
warehouse  to  laboratory).  Figure  III-2,  Basic  Facility  Construction 
Cost,  summarizes  the  costs  per  person  for  new  construction,  con- 
version to  a dissimilar  use  and  alteration  of  existing  facilities 
for  the  proposed  ADC  locations. 
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BASIC  FACILITY  CONSTRUCTION  COST 
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Figure  III-2 


c.  Unique  Facilities  and  Equipment. 

(1)  Armament  research  and  development  requires  specialized 
major  facilities  and  equipment  in  addition  to  the  basic  equipment 
normally  associated  with  laboratories  and  supporting  shops. 

Examples  are  highly  instrumented  test  firing  ranges,  high  pressure 
and  fatigue  test  devices,  and  explosives  handling  equipment. 

(2)  In  order  to  determine  the  ADC  requirements  for  these  items, 
lists  of  existing  unique  facilities  and  equipment  were  developed 

by  each  of  the  current  installations.  These  lists  were  reviewed 
and  reduced  by  eliminating  duplications  and  all  items  not  con- 
sidered functionally  necessary  for  the  conceptual  ADC,  In  addition, 
for  each  alternative  which  includes  one  or  more  of  the  current  in- 
stallations, consideration  was  given  to  the  facilities  and  equip- 
ment already  on  site. 

(3)  In  conjunction  with  personnel  at  each  current  installation, 
cost  estimates  were  developed  for  each  of  the  items  to  be  relocated 
or  duplicated  at  the  new  site.  Records  of  original  project  costs 
were  useful,  but  considerable  effort  was  required  to  identify  and 
remove  costs  of  equipment  which  can  be  recovered  and  to  escalate 
all  cost  to  FY  1974  levels.  Where  actual  costs  were  not  available, 
the  collective  judgment  of  the  Committee  and  knowledgeable  AMC 
personnel  was  used  to  estimate  the  probable  cost  of  dismantling 

and  preparing  equipment  for  shipment,  and  reinstalling  the  equip- 
ment at  the  ADC  site.  Transportation  costs  were  estimated  by  ap- 
plying an  average  of  rail  and  highway  rates  from  the  General  Com- 
modity Tarriff  (DA  Pamphlet  700-1),  updated  to  30  June  1974,  to 
known  weights.  Consideration  was  given  to  unusual  foundation  and 
utility  requirements. 

(4)  In  Figure  III-3,  which  follows,  direct  equipment  costs  are 
separated  from  general  construction  associated  with  unique  facil- 
ities. The  reason  for  showing  these  costs  separately  is  that  MCA 
funds  will  be  required  for  construction  of  both  basic  and  unique 
facilities,  while  part  of  or  all  equipment  relocation  costs  could 
be  funded  from  other  appropriations.  Detailed  costs  and  calcu- 
lations for  each  alternative  are  included  in  Annex  III-A,  Volume  3. 

d.  The  assumption  concerning  construction  costs  for  Alternative 
7 is  based  on  the  following  reasoning.  For  several  years,  corre- 
spondence has  been  exchanged  concerning  an  alternate  site  for 
Frankford  Arsenal.  In  order  to  include  this  possibility  as  an 
alternative,  an  effort  was  made  to  assume  an  offer  somewhat  more 
generous  than  was  likely  to  be  made.  The  donation  of  land  and  the 
basic  facilities  (administrative,  laboratory  and  shop  space)  for 

the  development  population  (1633  personnel)  was  selected.  As  shown 
in  Annex  III-A,  Volume  3,  the  cost  of  these  facilities  is  estimated 
to  be  $40,780,000.  The  cost  to  DoD  is  assumed  to  be  zero,  as  shown 
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Figure  III- 


In  the  footnote  to  Figure  III-3.  The  actual  offer  was  made  in  a 
29  Nov  74  letter  from  Mayor  Rizzo  to  the  President.  It  included  a 
donation  of  150  acres  of  land  as  a site  for  current  arsenal  activi- 
ties or  for  these  and  additional  small  caliber  development  activi- 
ties. Facilities  estimated  to  cost  approximately  $100  million  would 
be  funded  through  a bond  issue,  with  debt  service  provided  by  annual 
lease  payments . The  amount  of  the  bond  issue  would  be  partially 
offset  by  the  proceeds  of  the  sale  of  Frankford  Arsenal.  The  value 
of  this  offer  to  the  federal  government  is  limited  to  the  land  and 
the  convenience  of  a construction  loan  (the  bond  issue).  In  a 
sense,  there  is  an  additional  value  to  the  DoD  and  DA  if  the  pro- 
cedure of  retiring  a portion  of  the  bond  issue  through  the  sale  of 
the  arsenal  is  allowed;  but  this  additional  value  would  be  provided 
by  the  federal  government  (the  owner  of  the  arsenal) , not  by  the 
city.  Thus  the  value  to  the  federal  government  of  Alternative  7 as 
defined  exceeds  the  value  of  this  offer  by  $40,780,000;  and  the 
value  to  DA  exceeds  the  offer  by  the  difference  between  this  figure 
and  the  sale  price  of  the  arsenal. 

e.  One-Time  Personnel  Costs  and  Turbulence. 

(1)  Personnel  turbulence  includes  relocation  of  current  per- 
sonnel to  new  sites,  recruitment,  and  accommodation  of  current  per- 
sonnel who  do  not  relocate.  The  basic  methodology  for  the  com- 
putation of  one-time  personnel  costs  is  predicated  on  an  analysis 
of  the  current  base  line  RDTE  functional  spaces  and  population. 

From  this  analysis  and  the  application  of  various  experience 
factors,  the  distribution  and  turbulence  estimates  were  determined 
for  the  ADC  reorganization  alternatives . Once  these  personnel 
values  were  determined,  a set  of  cost  factors  was  applied  to  derive 
the  estimated  costs  associated  with  each  alternative.  This  meth- 
odology is  described  below.  Resulting  estimates  are  summarized  in 
Figure  III-4.  Further  detail  and  justification  for  factors  used  may 
be  found  in  Annex  III-B,  Volume  3.  The  results  of  similar  calcu- 
lations for  variations  on  the  basic  alternatives  are  included  as  an 
appendix  to  the  annex. 

(2)  The  method  for  calculating  the  personnel  distribution  and 
turbulence  included  four  basic  steps.  The  first  was  to  approxi- 
mate a distribution  of  the  present  RDTE  functional  spaces  as  they 
might  appear  in  the  new  ADC  alternatives.  This  was  accomplished 
through  a functional  analysis  of  the  present  community  coupled  with 
the  independent  structuring  of  the  new  ADC  under  various  configu- 
rations and  populations . The  new  ADC  functional  spaces  were  al- 
located to  each  current  RDTE  organization  represented  in  the  cur- 
rent RDTE  base  line  population  of  each  organization.  The  functional 
analysis  and  resulting  distribution  of  spaces  established  the  maxi- 
mum job  availability  in  the  ADC  for  personnel  from  each  current 
RDTE  organization. 
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(3)  In  the  second  step,  the  maximum  number  of  current  RDTE 
personnel  expected  to  be  willing  to  relocate  was  estimated.  Based 
on  the  experience  in  recent  similar  actions,  20  percent  of  the 
personnel  are  expected  to  relocate  to  distant  or  dissimilar  areas, 
and  45  percent  to  relocate  to  reasonably  nearby  and  similar  areas 
in  the  east  coast  area.  These  seemingly  high  expectations  are 
justified  by  the  specialized  nature  of  armament  development  func- 
tions and  by  current  forecasts  of  general  economic  conditions. 

They  are  also  consistent  with  recent  Army  Materiel  Command  con- 
solidation experience.  It  is  expected  that  100  percent  of  the  per- 
sonnel qualified  for  an  ADC  job  at  their  current  locations  will 
accept, 

(4)  The  third  step  consisted  of  assigning  current  personnel  to 
ADC  jobs  up  to  the  limit  established  either  by  willingness  to  re- 
locate or  by  the  number  of  ADC  spaces  allocated  to  the  current 
organization. 

(5)  The  fourth  step  examined  the  use  of  current  RDTE  personnel 
at  ADC  locations  but  not  assigned  to  ADC  jobs  in  the  previous  steps. 
An  assessment  was  made  of  the  probable  percentage  qualification 

of  these  personnel  for  ADC  employment,  and  jobs  assigned  accord- 
ingly, The  remaining  unfilled  ADC  spaces  represent  required  re- 
cruitment . 


(6)  Estimates  of  the  disposition  of  current  RDTE  personnel  who 
were  not  assigned  ADC  jobs  completed  the  personnel  turbulence  cal- 
culations. Experience  indicates  that  about  25  percent  of  these 
excess  personnel  can  be  expected  to  retire  or  to  be  lost  through 
normal  attrition.  The  remainder  are  expected  to  divide  equally 
between  placement  with  other  government  agencies  (OGA)  and  separa- 
tion (RIF  action).  These  expectations  are  subject  to  variation 
in  specific  circumstances;  but  they  are  regarded  as  sufficiently 
refined  and  accurate  for  cost  predictions  to  be  used  in  the  com- 
parison of  ADC  alternatives.  The  single  refinement  included  in 
the  calculations  shown  in  Annex  III-B  was  to  increase  the  retire- 
ment and  attrition  percentage  in  Alternative  2 (Fort  Irwin) , in 
recognition  of  the  unique  delay  in  implementation  of  this  alterna- 
tive. 


(7)  Personnel  turbulence  cost  factors,  developed  in  Annex  III-B 
are  as  follows t 


Relocation 
Separation  (RIF) 
Terminal  Leave 
Recruitment 


$6, 600/person 
$6, 400/person 
$1, 900/person 
$ 200/person 
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(8)  Relocation  costs  were  applied  to  personnel  moving  to  ADC 
jobs,  to  current  personnel  placed  with  nonlocal  other  government 
agencies  (estimated  to  be  40  percent  of  total  OGA,  and  costed  to 
this  action  although  actually  paid  by  the  hiring  agency)  , and  to 
nonlocal  recruits.  The  $200  recruitment  administrative  costs  were 
applied  to  all  recruits.  Terminal  leave  costs  were  applied  to 
personnel  separated  or  retiring  as  a result  of  the  reorganization, 
but  were  not  included  foi"  organizations  accruing  funds  for  this 
purpose  in  accordance  with  Army  Industrial  Fund  procedures. 

(9)  Also  shown  on  the  personnel  cost  summary  are  the  estimated 
abnormal  TDY  and  overtime  costs  expected  during  the  reorganization. 
These  costs  were  estimated  using  previous  Army  Materiel  Command  ex- 
perience. These  costs  were  converted  to  a per  capita  basis  for  use 
in  the  cost  model  of  this  analysis,  as  described  in  Annex  III-D . 

(10)  The  final  line  item  shown  on  the  personnel  cost  summary  is 
the  movement  of  general  equipment,  which  includes  desks,  files, 
laboratory  and  shop  equipment,  tool  sets,  etc.  The  development  of 
estimates  of  the  weight  of  this  equipment  to  be  associated  with 
each  relocating  administrative,  laboratory  and  shop  worker  and  of 
the  unit  costs  of  shipping  and  handling  are  discussed  in  Annex  III- 
A,  Volume  3, 

(11)  The  quantification  of  training  costs  was  not  considered 
appropriate.  The  initial  lack  of  productivity  of  new  employees 
was  recognized  and  compensated  for  in  the  allowances  for 
temporary  overlap  of  employment  of  current  personnel  and  recruits. 


(12)  The  personnel  and  associated  costs  are  displayed  and  dis- 
cussed in  greater  detail  in  Annex  III-B,  Volume  3.  The  personnel 
turbulence  giving  rise  to  these  costs  is  further  discussed  in 
Section  B,  below. 

4,  Annual  Operating  Costs.  a.  A comparison  of  the  total  annual 
operating  (recurring)  costs  of  the  major  alternatives  under  con- 
sideration in  this  study  is  reflected  on  Figure  III-5.  These  costs 
are  portrayed  in  constant  FT  1974  dollars.  A detailed  discussion 
of  these  estimates  may  be  found  in  Annex  III-C,  Volume  3.  Part  I 
of  the  annex  states  the  rationale  behind  the  extension  of  FY  1974 
expenditures  as  the  basis  for  comparing  alternative  costs.  Part  II 
of  the  annex  is  a description  of  the  underlying  methodology;  Part 
III  includes  detailed  tabulation  of  recurring  costs  for  the  eight 
basic  alternatives,  and  comments  concerning  costs  for  variations  on 
the  alternatives. 

b.  The  ultimate  configuration  of  the  ADC  is  estimated  to  be 
achievable  by  the  end  of  FY  1976  in  Alternative  1 (modified  status 
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COMPARISON  OF  TOTAL  ANNUAL  OPERATING  (RECURRING)  COSTS  OF  ALTERNATIVES 
(Costs  are  reflected  as  millions  of  Constant  FY  1974  Dollars) 
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quo) , FY  1980  in  Alternatives  5 through  8,  FY  1981  in  Alternatives 
3 and  4,  and  1984  in  Alternative  2.  At  that  point  annual  operating 
costs  reach  a steady  state  measured  in  constant  dollars.  These 
costs  vary  from  $347  million  in  the  modified  status  quo  to  $272 
million  in  the  new  single  site  alternative. 

c.  Alternatives  3,  4 and  5 include  the  cost  of  the  ADC's  absorb- 
ing, in  whole  or  in  part,  the  fixed  and  semi-variable  base  opera- 
tions costs  currently  identified  to  the  Ordnance  School  by  APG. 

These  costs  will  have  to  be  borne  either  through  reallocation  to 
existing  tenants  or  absorption  by  new  tenants  replacing  the  school 

at  APG.  Alternative  3 reflects  a total  backfill  for  costing  pur- 
poses by  the  ADC.  Alternatives  4 and  5 reflect  a partial  backfill. 

d.  The  out-of-house  costs  include  mission  and  base  operations 
workload  contracted  with  the  private  sector  of  the  economy  and  other 
government  activities.  Alternative  1 envisages  continuation  of  con- 
tracting mission  workload  at  approximately  the  current  annual  level 
($88M) ; whereas  Alternatives  2,  3 and  4 envisage  increasing  annual 
mission  contractual  effort  to  approximately  $118M;  and  the  remain- 
ing alternatives,  to  approximately  $95M.  In  the  case  of  all  alter- 
natives other  than  the  modified  status  quo,  base  operations  out-of- 
house effort  is  immediately  increased  by  approximately  $18M.  This 
increase  is  balanced  by  a corresponding  decrease  in  in-house  per- 
sonnel. The  ADC  out-of-house  base  operations  effort  will  remain 
approximately  two-thirds  of  the  total  base  operations  effort;  it 
will  be  slightly  higher  for  those  alternatives  which  include  APG 
backfill. 

e.  In-house  total  cost  differentials  between  the  alternatives 
are  primarily  a reflection  of  the  differences  in  in-house  man-years 
of  effort  in  the  various  alternatives.  As  a result  of  the  pre- 
viously discussed  shift  in  the  percentage  of  base  operations  per- 
formed in-house  versus  out-of-house,  the  in-house  costs  per  man- 
year  drop  by  approximately  $2K  from  current  levels  in  all  alterna- 
tives except  the  modified  status  quo.  The  shift  does  not  affect 
total  cost  per  person.  When  out-of-house  base  operations  costs  are 
added  to  in-house,  costs  per  man-year  vary  from  $24. IK  in  Alterna- 
tive 2 (new  site)  to  $25. 5K  in  Alternative  3 (APG).  The  higher  costs 
in  the  latter  case  are  attributable  to  the  backfill  costs  previously, 
discussed.  This  factor  also  contributes  to  the  man-year  costs  in 
Alternatives  4 and  5.  The  slightly  higher  man-year  costs  in  Alter- 
natives 7 and  8 as  compared  to  the  other  three-site  alternatives 

are  attributable  to  the  assumption  that  ADC  would  be  the  sole  tenant 
at  a new  Frankford  Arsenal  (Alternative  7)  and  thus  would  have  to 
bear  all  base  operations  costs,  and  in  Alternative  8 that  the  ex- 
isting Frankford  Arsenal  relatively  high  historical  base  operations 
costs  would  prevail  except  for  reduction  of  fixed  components  through 
proposed  arsenal  modernization. 
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5.  Total  Coats,  a.  The  investment  and  recurring  costs  discussed 
in  paragraphs  3 and  4,  above,  are  combined  and  further  analyzed 
below.  The  flow  of  total  investment  costs  by  alternative,  by 
fiscal  year,  is  shown  in  Figure  III-6.  Total  recurring  (operating) 
costs  are  shown  similarly  in  Figure  III-7.  The  sum  of  these  flows, 
or  total  costs,  is  shown  in  Figure  III-8.  All  costs  are  in  constant 
FT74  dollars.  Raw  totals  and  discounted  totals  are  included. 

b.  Figure  III-9  is  a summary  of  differential  analyses  of  these 
flows.  For  ease  of  reference,  total  investment  and  steady  state 
operating  costs  are  included.  Terms  from  this  table  are  explained 
briefly  in  subparagraph  e,  below. 

c.  These  figures  include  Alternatives  3a,  5a  and  5b,  which  were 
not  included  in  the  preceding  paragraphs  on  investment  and  recurring 
costs.  The  estimates  for  these  alternatives  are  regarded  as  very 
nearly  as  valid  and  accurate  as  are  those  for  the  eight  basic  alter- 
natives. Essentially,  the  same  methodology  was  employed.  Reference 
is  made  to  these  additional  alternatives  in  Annex  III-A,  B,  C, 

Volume  3,  as  three  of  five  "variations"  analyzed.  Alternatives  3a, 
5a  and  5b  correspond  to  variations  A,  C and  D respectively.  Varia- 
tions B and  E concerned  relocation  of  a small  group  of  ADC  head- 
quarters personnel,  and  since  they  did  not  affect  overall  costs 
significantly,  were  not  included  in  this  action. 

d.  A cost  model  capable  of  most  of  the  calculations  needed  for 
this  analysis  is  described  in  Annex  III-D,  Volume  3.  The  cost  model 
was  used  in  conjunction  with  the  manual  calculations  for  validation 
at  each  procedural  step.  The  value  of  the  model  is  lessening  of 
clerical  error,  flexibility  in  responding  to  changing  input  data, 
rapid  sensitivity  analysis,  and  ease  of  performing  any  future  anal- 
yses which  may  be  required.  The  only  significant  simplification  of 
manual  calculations  was  to  replace  the  specific  year-to-year  per- 
sonnel strength  estimates  with  an  assumed  linear  decrease  from 
initial  to  final  (steady  state)  strength.  This  simplification  re- 
sults in  omission  of  the  costs  of  personnel  overlap  at  new  and  old 
locations  during  implementation.  The  error  is  small  and  consistent 
among  alternatives.  Neither  investment  costs  nor  steady  state 
operating  costs  are  affected. 

e.  Necessary  explanations  of  terms  in  Figure  III-9  follow: 

(1)  Implementation  time  is  the  period  required  to  reach  the 
final  ADC  configuration.  In  some  cases  only  minor  events  such  as 
transfer  of  final  small  groups  of  personnel  occur  during  the  final 
year.  In  alternative  2,  the  time  includes  an  initial  two-year  de- 
lay due  to  the  need  for  new  construction. 
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TOTAL  INVESTMENT  (NON-RECURRING)  COSTS 
(Millions,  Constant  FY  74  Dollars) 
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Total  Recurring  (Operating)  Costs 
(Millions,  Constant  FY  74  Dollars) 
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Figure  III-8 
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Figure  III-9 


(2)  Steady  State  Savings  are  the  differences  between  the 
annual  operating  cost  for  alternative  1 (status  quo)  and  for  each 
alternative . 

(3)  Investment  Recovery  Period  is  the  time  required  for  the 
cumulative  discounted  operational  savings  to  become  equal  to  the 
cumulative  discounted  investment. 

(4)  Savings /Investment  Ratio  is  the  quotient  of  the  present 
value  (discounted  total)  of  operational  savings  over  the  fifteen- 
year  period  of  this  analysis,  and  the  present  value  of  the  required 
investment . 

(5)  Rate  of  Return  is  that  discount  rate  which  makes  the  pre- 
sent values  of  the  flows  of  investment  and  of  operational  savings 
equal  over  the  economic  life. 

(6)  Present  Value  Cost  is  the  sum  of  the  discounted  flow  of 
total  costs  over  the  fifteen-year  period  of  this  analysis. 

6.  External  Costs,  a.  The  primary  source  of  external  costs 
which  might  affect  the  validity  of  the  above  costs  as  a basis 
for  comparing  alternatives  is  the  actions  required  within  the 
remainder  of  the  armament  community  as  a consequence  of  each  of 
the  ADC  alternatives.  The  nature  of  these  actions  and  the 
approximate  cost  of  each  are  the  subject  of  the  substudy  reported 
in  Volume  4. 

b.  In  each  case,  investment  would  be  recovered  through 
operational  savings.  The  relatively  small  magnitudes  of  these 
estimates  and  the  fact  that  variation  among  alternatives  is 
generally  similar  to  tne  variation  of  the  ADC  cost  estimates 
indicate  that  the  estimates  reported  in  the  above  paragraphs  are 
a valid  basis  for  comparing  ADC  alternatives. 
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SECTION  B:  Personnel  Considerations. 


1.  Flexibility  of  Work  Force,  a.  Management  regards  a flexible  work 
force  as  one  which  can  provide  varying  levels  of  specialized  skilled 
effort  to  match  program  requirements.  The  opportunity  for  cross- 
training and  experience  needed  to  develop  work  force  flexibility 
improves  as  the  degree  of  armament  development  effort  collocation 
increases.  The  opportunity  for  application  of  matrix  management 
techniques  through  formation  of  project  teams  also  improves  with 
collocation.  The  existence  of  a large  and  varied  development  program 
at  a given  location  is  particularly  beneficial  to  the  individual  who 
chooses  to  become  extremely  knowledgeable  in  a very  narrow  specialty, 
in  that  his  talents  can  be  fully  utilized  in  support  of  several  pro- 
jects simultaneously. 

b.  From  the  management  point  of  view,  collocation  provides  much 
greater  flexibility  in  utilization,  selection,  and  advancement  than 
could  be  available  in  five  or  six  geographically  and  administratively 
separated  arsenal  personnel  units. 

2.  Revitalizing  the  Work  Force/Skill  Retention,  a.  A wide  variety 
of  opinion  exists  on  this  subject.  At  one  extreme,  the  knowledge, 
skill  and  corporate  memory  vested  in  the  current  work  force  is 
regarded  as  a vital  national  asset  to  be  carefully  preserved. 

Others  believe  that  the  initiative  and  innovative  spirit  of  the 
typical  member  of  the  current  armament  development  community  has  been 
constrained  by  a restrictive,  bureaucratic  management  system,  and 
that  he  cannot  respond  to  a new  management  philosophy  emphasizing 
removal  of  barriers  and  output  orientation.  The  latter  group  believes 
that  recruitment  is  the  only  means  of  revitalizing  the  work  force. 

b.  Ideally,  revitalization  and  skill  retention  are  not  mutually 
exclusive.  The  greater  emphasis  on  and  visibility  of  development 
resulting  from  establishing  the  ADC  will  aid  in  increasing  the  pro- 
ductivity of  the  skilled  workforce  retained  from  the  current  popula- 
tion. 


c.  Through  aggressive  selective  recruiting,  coupled  with  a solid 
internal  apprentice  and  training  program,  the  new  blood  continuously 
added  to  the  ADC  staff  can  be  productive  quickly  and  be  of  immediate 
assistance  in  insuring  continuity  in  armament  development  and  support 
of  improvement  of  fielded  items. 

3.  Community  Attractiveness.  The  attractiveness  of  communities  in 
the  vicinity  of  ADC  sites  affects  the  likelihood  of  relocation  of 
the  current  work  force,  the  success  of  recruiting  efforts,  and  the 
morale  of  the  ADC  population.  Job  satisfaction  should  be  primary 
but  the  life  style  available  to  the  work  force  is  also  important. 
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Generally,  sites  meeting  area  and  environmental  criteria  for 
armament  development  are  not  available  in  the  most  desirable 
locations.  Some  community  characteristics,  such  as  adequate  housing 
and  schools,  are  of  interest  to  everyone.  Beyond  these,  tastes  vary, 
but  highly  educated  professional  personnel  are  likely  to  feel 
strongly  about  cultural  aspects  of  the  community.  The  availability 
of  high  quality  educational  institutions  and  the  proximity  of  other 
research  activities  are  important  to  the  organization  as  well  as  to 
individuals . 

4.  Transfer/ Recruitment/ Turbulence . a.  The  personnel  turbulence 
(relocation,  separation  and  recruitment)  anticipated  as  a result 
of  the  ADC  reorganization  concepts  are  summarized  at  Figure  III-10. 

The  methodology  underlying  these  estimates  is  described  in  paragraph 
A-3  above  and  in  greater  detail  in  Annex  II1-B,  Volume  3.  Depending 
on  the  alternative,  up  to  three-fourths  of  the  current  work  force 
may  be  employed  in  the  new  ADC.  The  amount  of  inconvenience  and 
hardship  will  be  decreased  by  decisions  to  retire  and  by  normal 
attrition.  There  is  a direct  trade-off  between  the  number  of  per- 
sonnel who  may  be  separated  by  reduction  in  force  (RIF)  actions 
and  the  personnel  who  find  employment  in  other  government  agencies 
(OGA) . Although  OGA  opportunity  may  vary  depending  on  the  locality, 
the  overall  result  is  expected  to  be  similar  to  that  for  previous 
reorganizations,  which  averaged  about  30%  of  the  total  work  force. 

The  estimates  in  Figure  III-10  reflect  this  experience.  A separate 
attempt  was  made  to  identify  a unique  OGA  factor  for  each  location 
under  consideration.  It  was  recognized  that  some  locations  may  have 
better  employment  opportunities  with  other  government  agencies  than 
do  others.  However,  in  the  data  reviewed,  the  availability  of 
federal  employment  could  not  be  isolated  sufficiently  to  quantify 
the  results.  In  addition,  the  effects  of  several  other  economic 
factors  such  as  unemployment  or  a hiring  freeze  could  not  be  pre- 
dicted. As  may  be  expected,  the  Ft.  Irwin  alternative  involves 
the  highest  personnel  turbulence  and  conversely  utilizes  the  least 
personnel  from  the  current  work  force.  The  three-site  alternative 
with  the  headquarters  at  Rock  Island  Arsenal  produces  the  least 
personnel  turbulence  and  the  lowest  number  of  RIFs  and  recruitments, 

b.  The  estimate  of  personnel  turbulence  in  Figure  III-10  in- 
cludes only  the  development  population  within  the  armament  community.  . 
A corresponding  estimate  of  turbulence  in  the  remainder  of  the 
community  caused  by  actions  consequent  to  each  ADC  alternative  were 
made  as  a part  of  the  substudy  reported  in  Volume  4.  The  two 
estimates  are  additive  as  a prediction  of  total  turbulence  in  the 
armament  community. 
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PERSONNEL  DISTRIBUTION  AND  TURBULENCE 
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Figure  III-10 
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SECTION  C:  Operational  Considerations. 

INTRODUCTION 


The  purpose  of  this  section  Is  to  evaluate  the  alternatives  based  on 
operational  considerations.  These  considerations  have  been  grouped 
Into  four  categories:  internal  interfaces,  flexibility  of  the  work 

force,  external  Interfaces,  and  degree  of  "fresh  start"  (and  conti- 
nuity of  operations) . Specific  sub-elements  comprising  these  cate- 
gories are  described  in  the  appropriate  section;  all  derive  from  the 
areas  needing  improvement  in  the  current  system  (Chapter  I)  and  from 
the  ADC  objectives  and  concepts  (Chapter  II) . A qualitative  rating 
is  assigned  each  alternative  based  on  a scale  that  includes  the 
grades  of  "Excellent",  "Good",  "Fair",  and  "Poor".  The  base,  or 
status  quo,  is  considered  "Poor"  in  each  of  the  categories.  Figure 
III-ll  is  a chart  displaying  in  summary  form  the  rating  of  the 
alternatives.  It  is  recommended  that  Figure  III-ll  located  at  the 
end  of  this  section  be  referenced  while  reading. 

1.  Internal  Interfaces . a.  Top  Management  and  Work  Force.  The 
ADC  top  management  should  be  located  with  the  bulk  of  the  systems 
development  activities.  How  well  the  concept  succeeds  in  achieving 
the  primary  objective  of  improving  the  armament  development  and 
materiel  acquisition  processes  depends  ultimately  on  the  skills  and 
attitude  of  the  work  force.  Top  management  plays  a major  role  in 
maintaining  the  requisite  level  of  skills  and  the  proper  attitude  by 
"managing,"  e.g.,  setting  the  tone,  keeping  the  work  force  informed, 
supporting  subordinates,  managing  resources,  breaking  barriers, 
relieving  frustrations,  and  taking  corrective  action.  The  organi- 
zational concept  and  the  consolidation  make  it  easier  for  top 
management  to  communicate  on  a face-to-face  and  daily  basis  with  the 
performing  elements.  This  type  communication  permits  changes  in  the 
way  of  doing  business  to  be  introduced  with  a direct  explanation  of 
their  intent.  Feedback  can  also  be  obtained  on  how  well  changes  are 
being  accepted  for  any  necessary  follow  up  action.  In  addition, 
major  staff  elements  of  the  headquarters  and  other  supporting 
elements  that  assist  both  the  work  force  and  management  are  more 
effective  and  efficient  if  they  are  not  split.  This  is  particularly 
true  with  the  Systems  Evaluation  Office  (SEO) , Armament  Concepts 
Office  (ACO) , Plans  Office  (PO) , and  Product  Assurance  Directorate 
(PAD) . (An  alternative  is  to  collocate  the  top  management  of  the 
ADC  with  the  ALC  irrespective  of  the  location  of  the  ADC  population. 
However,  it  is  believed  the  ADC  Headquarters  should  be  with  the  bulk 
of  the  development  population.) 

b.  Integrated  Systems  Management.  The  three  hardware  develop- 
ment laboratories  provide  organizationally  for  a "systems  approach." 
All  the  elements  of  each  system  laboratory’s  elements  are  collocated 
in  all  alternatives  except  Alternative  5B. 
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c.  Technology  Coupling  with  the  Development.  The  basic  organ- 
ization provides  most  of  the  required  expertise  supporting  technol- 
ogies within  each  of  the  three  material  development  laboratories  , 
but  all  will  receive  ballistics  technology  from  the  Ballistics 
Research  Laboratory  (BRL  and  the  Small  Caliber  Systems  receive 
explosives  and  propellant  technology  support  from  the  Large  Caliber 
Laboratory) . The  alternatives  vary  in  the  degree  in  which  they 
geographically  assist  or  hinder  the  coupling  of  ballistics  and 
explosives  with  development. 

d.  Technology  Interchange.  There  should  be  a constant  flow  of 
technical  Information  between  the  Small  Caliber  and  Large  Caliber 
Laboratories  in  the  areas  of  fire  controls  fuzes,  munitions,  and 
other  common  technologies.  Some  alternatives  facilitate  this  inter- 
change through  collocation  of  the  Large  and  Small  Caliber  Labora- 
tories which  permits  housing  common  disciplines  together;  other 
alternatives  do  not  permit  this  spatial  bond. 

e.  Availability  of  Firing  Ranges.  Both  technological  and 
developmental  experimentation  will  be  more  efficient  if  live  firing 
ranges  are  readily  available.  All  alternatives  include  collocated 
firing  ranges  but  the  alternatives  differ  markedly  in  the  length  and 
capability  of  ranges  available. 

f . Evaluation  for  Internal  Interfaces. 

(1)  One-Site  Alternatives.  All  the  one-site  alternatives „ 2 . 

3,  and  3A,  are  rated  in  the  "Excellent"  category  because  the  ADC 
Headquarters  Is  with  the  laboratories  and  single  (rather  than  split) 
offices  are  established  for  the  SEO,  ACO,  PO,  and  Product  Assurance 
Directorate.  All  systems  are  geographically  collocated  and  both 
ballistics  and  explosives  technologies  are  collocated  with  weapon 
systems  development  laboratories.  The  opportunity  for  interchanges 
within  the  technology  areas  such  as  fire  control,  fuzes,  and  munitions 
Is  excellent  because  the  Large  and  Small  Caliber  Laboratories  are 
collocated.  Fort  Irwin  would  provide  the  best  long  range  artillery 
firing  area,  Aberdeen  next  best  (ranges  beyond  16  km,  over  water;  and 
beyond  27  km,  off  the  reservation),  and  Picatinny  the  least  because 
only  direct  butt  firing  is  possible  with  artillery.  Although  a 
single-site  is  defined  as  one  including  the  headquarters  and  the 
Ballistics  and  Large  and  Small  Caliber  Laboratories  (since  the 
Chemical  Laboratory  is  not  to  move) , Aberdeen  is  rated  "Excellent  +" 
because  it  is  with  the  Chemical  Laboratory. 

(2)  Two-Site  Alternatives.  Alternatives  4 and  5 are  rated 
"Good  -."  Although  management  Is  with  three  of  the  four  laboratories, 
it  Is  not  with  the  bulk  of  the  hardware  development  effort  in  the 
Large  Caliber  Weapon  Systems  Laboratory.  The  SEO,  ACO,  PO,  and 
Product  Assurance  Directorate  would  also  have  to  be  split.  All 
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systems  are  together  and  the  Small  Caliber  Laboratory  is  with  the 
Ballistics  Research  Laboratory;  however,  the  Large  and  Small  Caliber 
Weapon  Systems  Laboratories  are  split  geographically,  inhibiting 
interactions  between  the  separated  technology  areas  of  fire  control, 
fuzes,  munitions,  and  weapons.  Facilities  for  long  range  firing  are 
located  with  the  Small  Caliber  Systems,  but  not  with  the  Large. 
Alternative  5A  is  rated  "Good  +"  because  management  is  with  the  bulk 
of  the  hardware  development  activity  (both  the  Large  and  Small  Caliber 
Laboratories);  all  systems  are  together  geographically;  explosives 
technology  is  with  the  weapons  laboratories;  and  all  fire  control, 
fuzes*  munitions,  and  weapons  personnel  are  collocated.  However, 
ballistics  technology  is  geographically  distant,  and  a long-range 
firing  facility  is  not  collocated  with  the  Weapon  Systems  Laboratories. 
Alternative  5B  is  rated  only  "Fair  +"  because  of  the  serious  dis- 
advantage of  having  "guns  and  bullets"  geographically  split  between 
Aberdeen  and  Picatinny.  Top  management  is  with  all  four  laboratory 
headquarters  but  not  with  the  big  business  of  ammunition  development. 
Split  offices  would  also  be  necessary  for  the  SEO,  ACO,  PO,  and 
Product  Assurance.  Explosives  and  propellants  technology  would  be 
with  the  ammunition  and  not  the  weapons;  and  ballistics  with  the 
weapons  and  not  the  ammunition.  Interchange  within  the  technology 
areas  of  fire  control,  etc. , should  be  very  good.  Ranges  for  long- 
range  test  firing  would  not  be  collocated  with  ammunition  development. 

(3)  Three-Site  Alternatives.  These  alternatives,  6,  7,  and  8, 
are  rated  only  "Fair"  since  management  is  never  with  both  of  the 
weapon  system  development  laboratories,  and  split  offices  would  be 
required  for  SEO,  ACO,  PO,  and  Product  Assurance.  Systems  are 
together  but  both  weapons  laboratories  are  removed  from  ballistics 
technology  and  the  Small  Caliber  Laboratory  from  explosives  and 
propellants  technology.  Separation  of  the  two  weapons  laboratories 
impairs  technology  interchange  within  the  areas  of  fire  control, 
fuzes,  munitions,  and  weapons.  Neither  of  the  weapon  systems  labora- 
tories is  located  with  a long  range  test  firing  capability. 

2.  Flexibility  of  the  Work  Force,  a.  Explanation.  If  all  personnel 
in  the  center  working  within  a specific  technology  area,  such  as  fire 
control  or  munitions,  are  at  a single  location  rather  than  dispersed, 
there  is  a greater  potential  for  shifting  personnel  to  meet  changes 
in  workload,  revitalizing  an  ailing  activity,  or  "cross-fertilizing" 
the  laboratories.  If  these  personnel  are  also  located  with  others 
working  in  supporting  or  related  technological  disciplines,  the 
flexibility  is  even  greater.  This  massing  also  provides  more  job 
and  promotional  opportunities  for  the  work  force  and  a wider  field 
from  which  management  can  select  outstanding  performers.  Also,  the 
larger  grouping  permits  economies  in  the  size  and  content  of  the 
work  force.  The  dispersion  of  personnel,  as  in  some  alternatives, 
degrades  flexibility  and  reduces  potential  economies;  but,  in  all 
cases,  the  situation  is  better  than  it  is  currently. 
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b.  Evaluation  for  Flexibility  of  the  Work  Force, 


(1)  One-Site  Alternatives.  All  these  alternatives,  2,  3,  and 
3A,  are  rated  in  the  "Excellent"  category  because  collocation  does 
provide  maximum  flexibility.  Alternative  3 is  rated  "Excellent  +" 
because  of  the  inclusion  of  the  Chemical  Systems  Laboratory  for  a 
totally  collocated  ADC. 

(2)  Two-Site  Alternatives.  Alternatives  4 and  5 are  rated  "Good" 
primarily  because  the  separation  of  the  Large  and  Small  Caliber  Weapon 
Systems  Laboratories  degrades  flexibility  to  shift  fire  control  and 
other  common  expertise  across  laboratory  boundaries.  The  Small  Caliber 
Laboratory  being  collocated  with  the  Ballistic s Laboratory  provides 
some  flexibility  between  the  two.  Alternative  5A  is  rated  "Excellent 
because  the  two  weapon  systems  laboratories  are  collocated  providing 
very  good  flexibility  in  the  disciplines  of  fire  control,  fuzes, 
munitions,  and  weapons.  Alternative  5B  is  rated  "Good  +"  because 
similar  disciplines  in  fire  control,  fuzes,  munitions,  and  weapons  * 
are  all  collocated  even  though  the  weapon  system  laboratories  are 
geographically  split.  Flexibility  within  a single  weapons  laboratory 
is  reduced  by  the  split,  but  flexibility  between  the  Ballistics 
Laboratory  and  the  collocated  portion  of  the  weapons  laboratories  is 
enhanced. 

(3)  Three-Site  Alternatives.  Alternatives  6,  7,  and  8 separate 
the  Large  and  Small  Caliber  Weapon  Systems  Laboratories  from  each 
other  and  from  the  Ballistics  Research  Laboratory  severely  degrading 
flexibility  in  use  of  the  work  force.  All  these  alternatives  are 
rated  only  "Fair." 

3.  External  Interfaces.  Principal  external  organizations  with  whom 
the  ADC  interacts  include  the  Armament  Logistics  Command,  the  user, 

AMC  Commodity  Command  and  other  Service  customers,  AMC  Headquarters, 
other  AMC  laboratories,  and  the  private  sector. 

a.  ALC.  The  interface  between  the  ADC  and  ALC  will  primarily 
involve  the  three  materiel  development  laboratories,  the  Large  and 
Small  Caliber  Weapons  and  the  Chemical  Systems  Laboratories.  The 
ALC  will  have  a resident  contingent  with  the  development  laboratories 
for  integrated  logistic  support (ILS)  planning.  There  will  also  be 
close  ADC/ALC  interfaces  in  the  operation  of  joint  configuration 
control  boards,  in  the  joint  planning  of  procurement  strategy,  and 

in  the  provision  of  engineering  support  to  follow-on  production. 

Other  aspects  such  as  maintenance  evaluation,  malfunction  investi- 
gation, and  stockpile  reliability  problems  will  all  require  close 
and  frequent  contacts  between  the  ALC  and  the  development  laboratories. 
This  interaction  is  eased  and  made  more  efficient  with  increasing 
laboratory  collocation. 

b.  User.  The  user's  representatives,  normally  the  combat 
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development  element  of  the  TRADOC  schools,  and  to  a lesser  extent 
the  users  themselves  will  all  interact  with  the  ADC.  In  general. 


the  interface  between  the  user  and  the  ADC  is  simplified  and  improved 
with  increasing  collocation  of  laboratories.  Expected  principal 

interactions  of  weapon  systems  laboratories  with  TRADOC  schools  are 
shown  below: 


TRADOC  School 


Laboratory 


Infantry 

Armor 

Field  Artillery 
Air  Defense 
Engineers 
Army  Aviation 


Large  and  Small  Caliber 

Large  and  Small  Caliber 

Large  Caliber 

Large  and  Small  Caliber 

Large  Caliber 

Large  and  Small  Caliber 


All  would  interact  to  a lesser  degree  also  with  the  Chemical  Systems 
Laboratory  for  either  offensive  or  defensive  systems. 

c.  AMC  Commodity  Command  and  Other  Service  Customers.  The 
primary  ADC  customers  are  AVSCOM  and  TACOM  who  would  look  to  the 
ADC  for  weapon  systems  for  aerial  and  surface  vehicles.  MI COM 
would  contract  with  the  ADC  for  rocket  and  missile  warhead  sections. 
Other  Services  would  also  be  customers  of  the  ADC.  The  ADC  labora- 
tories with  whom  these  commands  and  the  Services  would  do  business 
are  shown  below: 


Customer 


Laboratory 


AVSCOM 

TACOM 

MI  COM 

USMC 

USN 

USAF 


Large  and  Small  Caliber 
Large  and  Small  Caliber 
Large  Caliber 
Large  and  Small  Caliber 
Large  and  Small  Caliber 
Small  Caliber 


All  these  customers  would  also  interact  with  the  Chemical  Systems 
Laboratory  to  some  degree.  Collocation  of  the  ADC  laboratories 
would  improve  these  interactions. 


d.  AMC  Headquarters.  The  expected  frequent  informal  contacts 
with  AMC  Headquarters  as  well  as  the  formal  actions,  reviews,  studies, 
and  correspondence  would  be  enhanced  with  increasing  collocation  of 
the  ADC  elements. 


e.  Other  AMC  Laboratories.  The  ADC  will  require  technology 
and  technical  assistance  from  the  Harry  Diamond  Laboratory,  Night 
Vision  Laboratory,  Target  Acquisition  and  Battlefield  Surveillance 
Laboratory,  MI COM  RD&E  Laboratory,  Human  Engineering  Laboratory, 
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Army  Materiel  Systems  Analysis  Activity*  and  the  Army  Materiels  and 
Mechanics  Research  Center.  Most  of  these  activities  are  located 
in  the  northeastern  United  States.  These  interactions  would  be 
eased  by  location  of  the  ADC  laboratories  in  the  northeastern 
United  States,  but  this  is  not  a major  consideration. 

f.  The  Private  Sector.  For  interactions  with  industry  or 
academe,  collocation  of  laboratories  and  the  ADC  Headquarters  would 
be  a convenience  but  is  not  an  overriding  consideration  in  choosing 
among  the  alternatives. 

g.  Evaluation  of  External  Interfaces. 

(1)  One-Site  Alternatives.  All  the  one-site  alternatives,  2t 
3,  and  3A~ fall  in  the  "Excellent"  category  because  collocation  of 
the  ADC  elements  provides  the  simplest,  most  economical,  and  most 
effective  interface  with  external  agencies.  The  Aberdeen  alternative 
3,  is  rated  "Excellent  +"  because  the  Chemical  Systems  Laboratory 

is  with  the  ADC. 

(2)  Two-Site  Alternatives.  Alternatives  4 and  5 are  rated 
"Good  +",  Entire  weapons  systems  are  together  at  a single  instal- 
lation and  the  Small  Caliber  and  Chemical  Systems  Laboratories  are 
together.  The  Large  Caliber  Laboratories  are  separated  from  the 
Small  Caliber  Laboratories  and  the  ADC  Headquarters,  thus  increasing 
the  problem  of  the  many  external  agencies  who  deal  with  both  Large 
and  Small  Caliber  Laboratories.  Alternative  5A  is  rated  "Excellent 
since  both  the  Large  and  Small  Caliber  Weapon  Systems  Laboratories 
and  the  ADC  Headquarters  are  all  collocated.  This  alternative 
closely  approaches  the  single-sites  in  ease  and  efficiency  of  dealing 
with  external  agencies;  only  the  less  frequent  external  interactions 
involving  the  Chemical  Systems  and  Ballistics  Research  Laboratories 
detract  from  the  excellence  of  this  alternative.  Alternative  5B  is 
also  rated  "Excellent  but  for  different  reasons.  The  ADC  Head- 
quarters and  all  four  laboratory  headquarters  are  collocated  at 
Aberdeen  simplifying  and  easing  external  interfaces;  however,  the 
separation  of  munitions  and  fuzes  at  Picatinny  detracts  from  the 
excellence  of  this  alternative  since  many  of  the  external  interfaces 
critically  involve  the  munitions  aspects  of  weapon  systems. 

(3)  Three-Site  Alternatives.  All  three-site  alternatives,  6, 

7 , and  8 , rate  only  in  the  "Fair"  category  because  of  the  geographic 
fragmentation  of  the  ADC  elements.  The  Large  and  Small  Caliber 
Weapon  Systems  Laboratories  are  separated  from  each  other  and  from 
the  Chemical  Systems  Laboratory  (and  Ballistic  Research  Laboratory) 
with  the  ADC  Headquarters  with  either  the  Large  or  Small  Caliber 
Laboratory.  Alternative  6 is  rated  "Fair  +"  because  of  the  enhanced 
interface  with  the  ALC.  Although  fragmented,  these  alternatives  do 
make  the  interactions  easier  for  the  external  agencies  then  they  are 
today . 
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4.  A Fresh  Start.  As  discussed  in  the  concept  of  operations 

(Chapter  II),  the  ADC  must  be  established  in  both  substance  and 
appearance  as  more  than  just  a "stirring  of  the  personnel  pot"  and 
"rearranging  of  organizational  blocks." 

a.  New  Personnel.  The  concept  is  designed  to  assist  in  re- 
vitalizing the  work  force  and  introducing  a new  way  of  doing  business. 

It  will  take  new  leadership,  enough  new  people  to  spark  the  acceptance 
of  new  ways,  new  teams,  new  attitudes  of  "thinking  systems  development," 
and,  finally,  the  nurturing  of  pride  in  the  development  (or  improvement) 
of  an  entire  armament  system — not  just  a round  of  ammunition,  a new 
fire  control  device,  or  a new  fuze.  There  is  no  single  correct 

answer  on  the  percent  of  new  people  needed,  but  it  is  certain  some 
are  essential,  especially  key  leaders.  Since  the  formation  of  the 
ADC  involves  a consolidation  (rather  than  expansion) , increasing 
numbers  of  recruits  imply  a corresponding  increase  in  risk  of  losing 
current  expertise  and  corporate  memory,  and  a consequent  degradation 
in  ability  to  continue  operations.  The  balance  between  the  number  of 
people  needed  for  a fresh  start  and  those  skilled  "old-timers"  with 
the  needed  memory  retained  to  insure  continuity  of  operations  is 
a judgement  call. 

b.  New7  Activity  and  Facilities.  Building  a new  development 
activity  where  none  exists  now  is  perceived  as  more  of  a fresh  start 
than  adding  to  an  existing  development  activity.  The  nature  and 
quality  of  the  facilities  to  be  occupied  by  the  activity  also  affect 
the  perception. 

c.  Evaluation  of  "Fresh  Start." 

(1)  One-Site  Alternatives.  All  single-site  alternatives  rate 
high  for  "fresh  start"  because  of  the  dramatic  change  from  the 
status  quo.  Among  these  alternatives,  Fort  Irwin  (Alternative  2) 
is  the  only  revolutionary,  newf  completely  "fresh  start"  offered. 

It  is  in  a category  apart  from  the  others  in  magnitude  of  change, 
both  in  people  and  facilities.  It  is  rated  "Excellent  it 

requires  51%  new  recruitment  which  carries  with  it  the  greatest 
risk  of  loss  of  skills  and  continuity  of  operations.  Aberdeen 
(Alternative  3)  involves  14%  new  hires  and  enjoys  an  "Excellent" 
image  of  "fresh  start"  since  development  activities  would  be  moving 
to  a site  where  only  a technology  activity  exists  now;  but,  again, 
the  turbulence  and  risk  of  loss  of  continuity  of  operations  is 
very  high.  Picatinny  (Alternative  3A)  involves  somewhat  less 
desirable  renovated  facilities  and  carries  a somewhat  less  than 
excellent  image  of  a fresh  start  because  of  the  very  large  develop- 
ment population  now  there,  and  the  estimate  of  only  3%  new  hires. 
Correspondingly,  this  alternative  is  rated  "Good." 

(2)  Two-Site  Alternatives.  Two-site  alternatives  are  mainly 
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in  the  "Good"  category  because  they  provide  considerable  change  over 
the  status  quo.  Alternatives  4 and  5 are  judged  "Good  +"  because 
of  the  location  of  the  Small  Caliber  Weapons  Systems  Laboratory,  a 
new  development  activity,  at  Aberdeen  where  none  exists  now.  New 
hires  range  from  6 to  11%  for  the  two  alternatives.  Alternative  5A 
(11%  new  hires)  is  judged  "Good  with  respect  to  fresh  start  since 
it  builds  both  weapons  development  laboratories  on  the  development 
activities  at  Picatinny  with  its  large  local  population;  yet  it 
consolidates  the  vast  bulk  of  the  hardware  development  with  the  ADC 
Headquarters  and,  depending  on  leadership,  could  rapidly  develop  a 
well-founded  image  of  newness.  Alternative  5B  (8%  new  hires)  is 

judged  "Good"  because  the  weapons  and  fire  control  portions  of  the 
weapons  laboratories  are  built  up  with  the  technology  activity  at 
Aberdeen,  but  the  munitions  and  fuze  portions  will  be  essentially 
the  present  activity — slimmed  down — at  Picatinny.  All  four  labora- 
tory headquarters  at  Aberdeen  in  5B  helps  create  an  impression  of 
fresh  start. 

(3)  Three-Site  Alternatives.  Three-Site  alternatives  6,  7,  and 
_8  are  all  rated  in  the  "Fair"  category  because  they  provide  much 
less  change  from  the  status  quo  than  the  one  or  two-site  alternatives. 
Alternative  6 distinctly  lacks  the  image  of  fresh  start  with  the 
Small  Caliber  Laboratory  built  on  Rock  Island  and  the  Large  Caliber 
Laboratory  on  Picatinny;  the  retention  of  the  development  headquarters 
at  Rock  Island  further  detracts  from  the  image  of  newness.  Alternatives 
7 and  8 suffer  the  same  image  problems  as  6,  although  new  facilities 
in  Alternative  7 would  improve  the  image  and  hence  its  rating  is 
"Fair  +." 
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SATISFACTION  OF  OPERATIONAL  CONSIDERATIONS  BY  ALTERNATIVE 
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Figure  111-11 


SECTION  D.  Community  Economic  Impact  Statements. 

The  economic  impact  on  the  affected  communities  is  contingent  upon 
the  number  of  personnel  affected  at  each  installation,  the  total 
number  of  governmental  employees  in  the  local  area  and  the  number 
of  personnel  within  the  adjacent  metropolitan  area.  Community 
economic  impact  statements  on  the  five  areas  affected  by  the  various 
alternatives  of  the  study  have  been  prepared  by  the  Office  of  Economic 
Adjustment,  Office  of  the  Assistant  Secretary  of  Defense  (Instal- 
lation and  Logistics).  These  statements  are  preliminary  in  nature. 
They  include  descriptions  of  economic  conditions  in  each  area  and 
generalized  assessments  of  the  impact  of  assumed  representative 
reductions  in  the  local  armament  development  populations.  Detailed 
community  statements  will  be  required  when  an  alternative  is  selected 
for  implementation.  The  complete  texts  of  the  community  economic 
impact  statements  are  included  as  Annex  III-E,  Volume  3.  The  specific 
numbers  of  personnel  affected  by  installation  by  alternative  can  be 
found  in  Annex  III-B,  Volume  3.  A brief  summary  follows: 

1.  Picatlnny  Arsenal  - The  local  community  at  this  site  is  cur- 
rently in  an  economic  slump,  precipitated  to  some  degree  by  past  DoD 
actions  at  the  Arsenal.  Unemployment  is  significantly  higher  than 
the  national  average.  Proposed  reductions  being  considered  would 
further  aggravate  this  situation;  however,  the  impact  could  be 
lessened  by  phasing  down  over  a period  of  time,  and  accelerating 
retirements  of  those  who  are  currently  eligible. 

2.  Frankford  Arsenal  - The  metropolitan  Philadelphia  area  is  one 
of  the  major  industrial  centers  of  the  United  States.  However,  its 
current  economic  activity  is  shifting  away  from  manufacturing;  and 
the  city  has  a low  median  income  and  relatively  high  unemployment. 

The  potential  loss  to  the  community  could  be  moderately  significant, 
depending  on  possible  reuse  of  the  site  and  facilities  by  the  private 
industrial  sector. 

3.  Aberdeen  Proving  Grounds  - The  economic  health  of  the  local  com- 
munity at  this  site  is  reasonably  good.  However,  the  total  impact 
of  this  action  should  be  considered  in  light  of  other  potential  DoD 
actions.  The  immediate  vicinity  is  characterized  as  being  overly 
dependent  upon  a military-based  civilian  population  which  could 
suffer  a moderate  disruption.  This  action  could  be  offset  by  the 
general  expansion  of  the  Baltimore-Washington  development  corridor. 

4*  Watervliet  Arsenal  - The  local  community  is  both  highly  indus- 
trialized and  relatively  strong,  with  unemployment  somewhat  below 
the  national  average.  The  economic  base  is  diverse  and,  as  such. 
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is  able  to  absorb  potential  reductions.  Hence,  the  impact  of  the 
action  on  the  total  area  is  not  expected  to  be  significant. 

5.  Rock  Island  Arsenal  - The  local  community  at  this  site  is  cur- 
rently strong,  characterized  by  low  unemployment  and  continued 
economic  growth.  Manufacturing  is  predominant  in  the  immediate 
vicinity,  and  agriculture  in  the  surrounding  area,  and  could 
partially  absorb  any  reductions.  In  addition,  any  impact  would  be 
lessened  by  a gradual  phase-down.  Thus,  the  total  impact  is  con- 
sidered to  be  minimal. 
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SECTION  E.  Delphi  Benefit  Analysis 

1.  Introduction. 

The  assessment  and  comparison  of  the  relative  benefits  of  the  various 
alternatives  was  one  of  the  most  important  and  most  difficult  aspects 
of  the  study.  Precise  evaluation  was  not  possible.  The  Delphi  pro- 
cedure described  in  this  section  was  conducted  to  obtain  the  collec- 
tive opinion  of  a group  of  individuals  knowledgeable  of  armament  re- 
search and  development.  Approximately  forty  participants,  most  of 
whom  were  not  involved  in  the  study,  were  included  in  the  Delphi 
iterations.  The  results  of  this  effort  provided  helpful  insight  on 
the  largely  unquantifiable  benefits,  how  they  might  be  weighed  with 
respect  to  each  other,  and  how  they  might  vary  among  a set  of  alter- 
natives representative  of  the  actual  study  alternatives. 

2.  Method . a.  There  is  always  a strong  mandate  for  benefit  anal- 
ysis; but  it  is  most  critical  in  analyses,  such  as  this  one,  where 
benefits  display  significant  variation  among  alternatives.  An  un- 
equal benefit  analysis  requires  enough  benefit  determination  to 
quantify  output  or,  at  a minimum,  enough  knowledge  of  output  to  be 
able  to  rank  the  alternatives. 

b.  The  output  of  a development  community  is  difficult  to 
measure.  The  AMARC  study  criticized  the  armament  development  com- 
munity for  the  paucity  of  new  weapons,  for  resistance  in  accepting 
externally  developed  (not  invented  here)  concepts,  and  for  invest- 
ment in  some  notable  failures.  Obviously  a greater  number  of 
successful  new  developments,  a greater  degree  of  useful  innovation, 
a much  smaller  number  of  unsuccessful  or  unneeded  weaponry  projects 
comprise  the  objective;  but  measures  of  output  for  year-to-year  or 
day-to-day  use  cannot  be  specified.  A compilation  of  technical  data 
packages  produced  or  maintained,  or  of  pages  of  manuals  written, 
would  not  meet  the  requirement. 

c.  The  AMARC  study  contains  several  narrative  attributes  or 
descriptors  of  the  type  of  development  community  which  could  be  ex- 
pected to  achieve  the  desired  objectives.  By  using  these  narrative 
attributes  as  intermediary  benefits  (outputs),  a composite  output 
can  be  established.  Expert  opinion  was  needed  to  insure  that  the 
list  of  narrative  benefits  was  complete  and  valid.  A modified  Delphi 
procedure  was  planned  to  use  group  judgment  not  only  for  the  estab- 
lishment of  narrative  benefits  but  also  for  the  establishment  of 
relative  values  of  each  benefit  and  the  forecasting  of  how  well  each 
generic  alternative  would  accomplish  each  narrative  benefit. 

d.  The  first  task  of  the  procedure  was  to  list  and  define  the 
benefits.  For  example,  two  narrative  benefits  occur  frequently  in 
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the  AMARC  study.  These  are  "Collocation  of  Specialists"  and 
"Attract  Talent,"  These  two  were  included  in  a group  of  fifteen 
and  were  provided  with  brief  narrative  descriptions  for  the  first 
Delphi  iteration.  During  the  first  two  iterations,  the  list  of 
benefits  was  reduced  to  ten  and  overlap  was  eliminated.  The  ten 
benefits  and  their  descriptions  are  provided  by  paragraph  4,  below. 
After  the  second  iteration,  the  benefits  and  their  descriptions 
were  standardized  and  were  no  longer  subject  to  modification  by  the 
participants. 

e.  The  second  task  was  to  establish  relative  weights  for  each 
benefit.  The  first  narrative  benefit,  "Collocation  of  Specialists," 
was  used  as  a standard  and  awarded  a weight  of  100  points.  The  panel 
was  asked  to  judge  the  value  of  all  other  benefits  in  relation  to  the 
standard  and  to  assign  appropriate  weight  to  them.  By  determining 
the  median  of  the  responses  from  the  panel,  a quantified  relative 
value  for  each  narrative  benefit  was  established.  The  compilation 

of  all  benefits  and  their  relative  weights  represent  the  model  or 
ideal  output  of  an  armament  development  community. 

f.  The  third  task  accomplished  by  the  modified  Delphi  process 
was  to  forecast  the  accomplishment  of  each  narrative  benefit  by 
each  alternative.  For  example,  if  200  relative  weighing  points  were 
assigned  to  the  benefit  "Attract  Talent"  and  the  participants  fore- 
cast a 50  percent  realization  of  this  benefit  in  an  alternative,  the 
points  awarded  the  alternative  for  "Attract  Talent"  would  be  100. 

g.  In  developing  this  methodology  for  the  Delphi  procedure, 

the  advice  and  recommendations  of  the  US  Army  Materiel  Systems  Anal- 
ysis Activity  and  of  Professor  Normal  Dalkey  of  the  RAND  Corporation 
were  used.  Because  of  the  long  lead  time  required  for  the  Delphi 
technique,  five  representative  alternatives  were  used  instead  of  the 
complete  listing  of  alternative  courses  of  action  eventually  develop- 
ed and  described  in  detail  in  Chapter  II,  above. 

3.  Assumptions . a.  That  the  five  generic  alternatives  described 
in  paragraph  5 below,  cover  the  range  of  choice  sufficiently  to  per- 
mit application  of  the  results  of  the  procedure  in  the  overall  evalu- 
ation and  comparison  of  actual  alternatives. 

b.  That  the  results  of  four  iterations  of  the  Delphi  procedure 
validly  forecast  the  output  of  the  ideal  development  center  and  of 
the  alternatives  described  in  paragraph  5,  below. 

4.  Benefit  Descriptions.  Provided  below  are  the  ten  benefits  and 
their  descriptions  established  by  the  first  two  iterations  and  dis- 
tributed to  the  panel.  In  some  instances,  rhetorical  questions  were 
provided  for  clarity. 
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a.  Collocation  of  Specialists. 

Collocation  of  scientific,  engineering,  technical  and  support 
personnel  will  permit  better  coordination  and  interaction  of  those 
activities.  Collocation  will  also  permit  economies  in  the  size  of 
the  force  required  and  permit  the  elimination  of  undesirable  re- 
dundancies. Furthermore,  greater  selectivity  in  choosing  project 
team  members  and  a broader  base  of  selection  for  advancement  of 
qualified  personnel  is  provided. 

(1)  Is  the  ADC  HQ  located  with  the  mass  of  the  ADC? 

(2)  Is  the  ADC  HQ  located  near  EA  and  BRL? 

(3)  Is  the  AMARC  goal  of  collocation  achieved? 

(4)  Are  the  technology  and  the  development  organization  split? 

b.  Command/Management  Attention. 

A command/management  group  which  is  insulated  from  supply, 
maintenance,  and  production  problems  will  concentrate  on  R&D  and 
be  better  able  to  respond  to  problems  and  fully  participate  in  pro- 
gram assessments. 

Has  the  administration  of  the  ARMCOM  RDTE  effort  been  simpli- 
fied? 


c.  Attract  and  Foster  Talent. 

A new  development  center,  reorganized  and  revitalized,  will 
attract  and  foster  talent.  The  development  center,  oriented 
toward  advanced  technologies,  will  create  and  maintain  a strong 
technological  base. 

(1)  Would  the  facilities  and  location  be  attractive  to  pro- 
fessionals? 

(2)  Would  easy  access  to  and  cooperation  with  universities 
be  achievable? 

(3)  Would  the  mission  and  organization  of  the  development 
center  attract  and  stimulate  talented  professionals? 

d.  Optimize  Use  of  Existing  Work  Force. 

Implementation  of  the  alternative  will  create  minimum  impact  on 
personnel  and  programs.  It  will  serve  to  retain  current  expertise 
and  talent. 
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(1)  Do  the  site(s)  and  organization  simplify  recruitment  from 
the  existing  work  force? 

(2)  Is  the  transition  of  personnel  from  present  posture  to 
the  ADC  steady  state  posture  facilitated? 

e.  Systems  Management. 

The  organization  should  facilitate  the  systems  approach.  Sys- 
tems approach  is  an  ordered  method  that  assures  that  the  components 
of  a weapons  system  are  developed  in  relation  to  one  another  and  that 
all  fit  and  function  to  achieve  the  desired  Required  Operational 
Capability.  Provisions  should  be  made  for  interface  with  the  arma- 
ment logistical  element  to  insure  complete  consideration  of  alterna- 
tives . 

(1)  Do  the  organization  and  location  of  the  development  center 
facilitate  and  support  the  development  of  materiel  systems  as  opposed 
to  components? 

(2)  Are  weapons  and  related  munitions  collocated? 

f.  Identification  of  Return  on  Investment. 

The  development  center  organization  will  facilitate  the  iso- 
lation and  Identification  of  output  and  of  resources  consumed  in 
the  production  of  that  output. 

g.  Increase  Flexibility  of  Response  to  Fluctuating  Funds/ 
Workloads . 

The  centralized  location  of  personnel  facilitates  adjustment 
of  personnel  resources  to  changes  in  workload,  to  delays  in  fund 
release,  and  to  changes  in  major  program  thrusts.  The  organization 
counteracts  the  inability  to  make  timely  adjustments  in  the  content 
and  size  of  the  work  force  under  current  Civil  Service  regulations. 

Is  flexibility  in  the  use  of  the  work  force  encouraged  by  the 
degree  of  concentration? 

h.  Improve  User  Relationships. 

The  centralization  of  the  RD&E  community  and  the  provision  of 
specific  organizational  elements  dedicated  to  user  (TRADOC  and 
major  field  commands)  relationships  should  improve  the  effective- 
ness of  the  interface  between  developer  and  user. 
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i.  Encourage  New  Concept*;. 

The  ADC  will  encourage  In-house  innovation  and  openness  to  out- 
side suggestions  in  development  of  new  weapon  concepts.  Centrali- 
zation coupled  with  an  organizationally  independent  management  will 
facilitate  the  exchange  of  information  with  out-of-house  sources, 
such  as  private  inventors,  foreign  technology,  commercial  labora- 
tories, the  academic  world,  etc. 

j.  Attractive  Site  Location. 

The  proposed  site(s)  are  located  near  higher  commands,  centers 
of  users,  and  provide  for  each  operation. 

(1)  Is  the  location  attractive  to  professionals? 

(2)  Does  the  ADC  compete  with  other  organizations  for  instal- 
lation space,  facilities,  and  services? 

(3)  Are  adequate  test  ranges  available  in  the  locality? 

(4)  Are  family  housing,  schools,  and  commercial  centers 
readily  available? 

(5)  Are  commercial  transportation  terminals  easily  accessible? 

5.  Alternatives.  Described  below  are  the  five  generic  alternatives 
used  for  the  modified  Delphi  technique. 

a.  One-Site,  Located  at  APG. 

Collocate  the  Armament  Development  Center  (ADC)  with  its  re- 
quired ancillary  support  at  one  location.  For  this  analysis, 

Aberdeen  Proving  Ground,  Aberdeen,  Maryland,  was  selected  as  the 
site  for  the  center.  Edgewood  Arsenal  is  located  on  Aberdeen  Prov- 
ing Ground  and  will  retain  its  chemical/biological  mission.  The 
Harry  Diamond  Laboratory  in  Washington,  DC,  will  not  be  moved;  their 
work  will  be  contracted  by  the  ADC.  This  new  center  will  report  to 
the  US  Army  Materiel  Command. 

b.  One-Site,  Located  at  Site  X. 

Collocate  the  Armament  Development  Center  with  its  required 
ancillary  support  at  one  location  not  now  occupied  by  subordinate 
activities  of  the  US  Army  Armament  Command.  The  proposed  site,  in 
southern  California,  consists  of  over  600,000  acres  of  US  Army 
owned  real  estate  which  would  be  sufficient  for  building  the  re- 
quired laboratories,  supporting  shops  and  test  ranges  for  firing 
practically  all  size  weapons.  The  site  contains  relatively  new 
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support  facilities  such  as  506  family  quarters,  commissary,  post 
exchange,  auditorium,  theater,  swimming  pools,  golf  course,  BOQ's, 
barracks,  clubs  and  messes,  bowling  alley,  hospital  and  an  ele- 
mentary school.  There  is  limited  community  support  within  50  miles. 
The  local  labor  market  is  limited,  but  a professional  and  technical 
labor  market  exists  within  a 150  mile  radius  with  a population  of 
over  5 million.  Interstate  highways  within  the  area  are  adequate. 
Edgewood  Arsenal  will  not  be  moved  from  Aberdeen  Proving  Ground, 
but  will  retain  its  chemical/biological  mission  and  report  to  the 
new  center.  The  Harry  Diamond  Laboratory  will  not  move;  their  work 
will  be  contracted  by  the  ADC.  The  new  center  will  report  to  the 
US  Army  Materiel  Command. 

c.  Two-Site,  Located  at  APG/PA. 

Collocate  the  Armament  Development  Center  with  its  required 
ancillary  support  at  two  separate  locations.  For  purposes  of 
analysis,  Picatinny  Arsenal,  Dover,  New  Jersey,  and  the  Aberdeen 
Proving  Ground  have  been  selected.  Edgewood  Arsenal  will  retain  its 
chemical/biological  mission  and  will  not  move.  It  will  be  opera- 
tionally controlled  by  the  new  center.  The  Harry  Diamond  Labora- 
tory will  not  move;  their  work  will  be  contracted  by  the  ADC. 

This  center  will  report  to  the  US  Army  Materiel  Command. 

d.  Three-Site,  Located  at  APG/PA/RIA. 

Collocate  the  Armament  Development  Center  with  its  required 
ancillary  support  at  three  separate  locations.  For  purposes  of 
analysis,  Picatinny  Arsenal  (large  caliber  weapons),  Aberdeen 
Proving  Ground  (BRL  related  technologies),  and  Rock  Island  Arsenal 
(Headquarters  and  small  caliber  weapons)  have  been  selected.  The 
possibility  exists  that  the  Philadelphia  area  will  replace  Rock 
Island  Arsenal  In  this  alternative.  In  this  case,  Headquarters 
will  be  at  Picatinny  Arsenal.  Edgewood  Arsenal  will  retain  its 
chemical/biological  mission  and  will  not  move.  It  will  be  opera- 
tionally controlled  by  the  new  center.  The  Harry  Diamond  Labora- 
tory will  not  move;  their  work  will  be  contracted  by  the  ADC. 

This  center  will  report  to  the  US  Army  Materiel  Command. 

e.  Modified  Status  Quo. 

Maintain  the  status  quo  with  the  exception  of  the  creation  of 
a new  Armament  Development  Center  Headquarters  to  be  collocated  at 
US  Army  Armament  Command.  The  existing  Research,  Development  and 
Engineering  Directorate  of  this  Command  will  be  the  nucleus  of 
this  new  headquarters.  All  of  the  Armament  laboratories  will  stay 
in  place,  but  will  be  operationally  controlled  by  the  new  head- 
quarters except  the  Harry  Diamond  Laboratory. 


III-42 


6.  Matrix.  Provided  on  the  next  page  is  the  matrix  developed 

by  taking  the  median  of  all  replies,  rounded  to  the  nearest  multiple 
of  five.  Each  column  of  values  was  totaled  for  a rapid  comparison 
of  alternatives  to  the  ideal  weights . 

7.  Profiles . a.  Time  did  not  permit  more  than  four  iterations  of 
the  Delphi  Technique.  Further  convergence  upon  the  median  and 
possible  shift  of  the  median  may  have  resulted  from  additional 
iterations.  However,  such  shifts  of  the  median  would  not,  in  all 
likelihood,  be  significant. 

b.  The  simplest  way  to  rank  the  alternatives  would  be  to  estab- 

lish a fraction  consisting  of  the  total  value  awarded  to  the  alter- 
native over  the  total  weight  of  the  ideal.  For  example,  for  the 
APG/PA/RIA  alternative  the  fraction  would  be  910  or  66  percent  ac- 
complishment of  the  ideal.  1380 

c.  Such  a portrayal  simplifies  the  ranking  of  alternatives 
but  does  not  validly  portray  the  output  forecast  for  each  alterna- 
tive. A single  percentage  figure  implies  uniform  accomplishment  of 
each  benefit.  In  fact,  there  are  high  and  low  points  of  accomplish- 
ment which  may  influence  the  decision  maker.  Furthermore,  there  is 
no  valid  way  of  portraying  the  range  of  response  which  reflects  the 
agreement  or  disagreement  of  the  panel  on  the  accomplishment  of  the 
benefit  by  a particular  alternative.  Accordingly,  a benefit  pro- 
file was  selected  to  portray  the  results  of  the  modified  Delphi 
technique.  The  profiles  follow  as  Figures  III-12  to  16. 
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l INIS  ABOVE  AND  BELOW  MEDIAN  SHOW 
THE  RANGE  OF  THE  INNER  QUARTILES  AS  AN 
INDICATION  OF  AGREEMENT  OF  PANEL 


THREE-SITE  APG/l'A/RIA 
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THE  RANGE  OF  THE  INNER  QUARTILES  AS  AN 
INDICATION  OF  AGREEMENT  OF  PANEL 


STATUS  QUO 


LINES  ABOVE  AND  BELOW  MEDIAN  SHOW 
THE  RANGE  OF  THE  INNER  QUARTILES  AS  AN 
INDICATION  OF  AGREEMENT  OF  PANEL 
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SECTION  F:  Summary  Evaluation  and  Comparison  of  Alternatives. 

In  the  previous  sections  of  this  chapter,  the  ADC  alternatives 

have  been  evaluated  in  detail  with  respect  to  operational  considerations, 

personnel  actions,  costs,  and  economic  impact  on  communities.  In  this 

section,  the  evaluations  are  grouped  and  summarized  by  alternative 

and  the  alternatives  compared.  Figures  III-17  and  III-18  nrovide 

summary  tables  at  the  end  of  this  section. 

1.  One-Site  Alternatives,  a.  Alternative  2.  Fort  Irwin  is  in  a 
special  category.  It  is  the  only  alternative  that  provides  for  a 
completely  new  start,  with  completely  new  facilities  and  test  ranges. 
Fifty-one  percent  of  the  population  would  be  newly  recruited  from 
outside  the  present  community.  It  requires  the  lowest  operating 
costs;  however,  one-time  costs  are  $287  million  and  this  is  more  than 
twice  that  of  any  other  alternative.  Start  of  the  transition  to  the 
new  ADC  would  be  delayed  until  FY  78  while  awaiting  new  construction, 
and  completion  is  not  forecast  until  FY  84.  The  Chemical  Systems 
Laboratory  would  have  to  operate  as  a semi-independent  activity 
because  of  its  separation.  Extremely  high  investment  costs,  delayed 
implementation,  severe  personnel  turbulence  with  serious  potential 
loss  of  experts,  potential  loss  of  continuity  of  operations  and 
very  severe  economic  impact  especially  on  the  Picatinny  community  are 
all  heavy  disadvantages  attached  to  this  truly  "fresh  start"  alternative. 

b.  Alternative  3.  Aberdeen  Proving  Ground  provides  all  the 
excellent  operational  advantages  of  total  collocation;  it  is  the  only 
truly  one-site  alternative  since  the  Chemical  Systems  Laboratory 
is  on  site.  Should  the  Ordnance  Center  and  School  facilities  become 
available,  this  alternative  provides  the  next  best  facilities  and 
ranges  to  Fort  Irwin.  One-time  investment  costs  of  $138  million  are 
$60  million  higher  than  the  Picatinny  single-site  alternative 
(3A);  the  increase  is  due  to  the  transfer  cost  of  a large  number  of 
people  and  unique  facilities  from  Picatinny.  Annual  recurring  costs 
are  $5  million  higher  than  other  one-site  alternatives  because  of 
APG's  relatively  high  overhead  costs.  The  transition  would  be  com- 
pleted in  FY  81.  This  alternative  provides  a base  of  expertise  in 
BRL  to  assist  in  the  transition  of  small  arms  and  automatic  cannon 
developments.  The  ADC  would  be  collocated  at  APG  with  TECOM,  AMSAA, 
the  the  Human  Engineering  Laboratory  with  all  of  whom  it  has  a close 
technical  relation.  This  alternative  should  provide  an  excellent 
"fresh  start"  and  a very  good  image;  the  center  would  be  built  upon 
a relatively  small  population  that  is  primarily  involved  in  ballistics 
technology,  and  14  percent  of  the  ADC  population  would  be  recruited 
from  outside  the  present  community.  With  this  recruitment  level  and 
the  large  number  of  transfers,  there  is  a concommitant  high  risk  to 
continuity  of  operations.  Economic  impact  is  severe  — only  slightly 
less  than  the  Fort  Irwin  alternative. 
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c.  Alternative  3A.  This  alternative  provides  excellent  operation 
conditions  by  consolidating  at  Picatlnny  all  ADC  activities  except  the 
Chemical  Systems  Laboratory  and  a small  detachment  at  Aberdeen  to 
maintain  ranges  and  wind  tunnels.  The  inherited  large  resident 
population  and  facilities  permit  continuity  in  the  munitions  and 

fuze  programs  during  the  transition  and  make  the  one-time  investment 
costs  ($78  million)  lowest  of  the  one-site  alternatives.  Annual 
recurring  costs  are  lower  than  any  alternative  except  Fort  Irwin. 

This  alternative  would  provide  adequate  facilities  but  of  lower 
quality  and  less  attractive  than  those  at  Aberdeen.  At  Picatinny, 
artillery  and  tank  cannon  can  be  fired  into  butts  or  a rail  recovery 
system,  but  no  long-range  firing  facilities  are  available;  lone-range 
firing  would  have  to  be  done  at  Aberdeen  or  Yuma.  Two  major  dis- 
advantages for  a new  ADC  are  the  very  large  inherited  resident 
population  which  detracts  from  a "fresh  start",  and  the  potential 
loss  of  BRL's  ballistic  expertise.  With  only  three  percent  new 
recruitment  estimated,  extraordinary  management  effort  will  be  required 
to  introduce  a new  way  of  doing  business.  The  transition  would  be 
completed  in  FY  81.  Economic  impact  would  be  moderately  large,  but 
less  severe  than  any  other  one-site  alternative. 

d.  Comparison.  The  primary  advantages  and  disadvantages  of 

the  one-site  alternatives  are  summarized  for  comparison  on  the  following 
page,  in  Figure  III-19. 

(1)  Although  Fort  Irwin  Alternative  2 would  offer  the  freshest  of 
the  "fresh  starts",  it  is  not  recommended  because  of  the  high  invest- 
ment cost,  the  very  high  personnel  turbulence,  the  great  risk  of  loss 
of  armament  development  capability,  the  difficulty  in  maintaining 
program  continuity,  and  the  long  delay  in  initiating  and  completing 
establishment  of  the  ADC. 

(2)  The  Aberdeen  Alternative  3 is  selected  as  one  of  the  pre- 
ferred alternatives.  It  achieves  the  highest  degree  of  consolidation 
and  collocation  with  all  four  laboratories  at  one  location  together 
with  the  needed  firing  ranges.  It  could  be  completed  by  FY  81  and 
would  provide  an  excellent  facility  for  many  years.  Although  this 
alternative  requires  a high  Initial  investment,  it  is  still  cost 
effective  and  achieves  considerable  savings  over  the  status  quo. 

It  does  require  movement  of  the  largest  development  contingent  in 
the  community,  the  munitions  and  fuze  work  at  Picatinny,  creating 
turbulence  and  a potentially  severe  loss  of  capability.  The  high 
costs  and  risks  are  recognized  as  is  the  fact  that  the  risk  can  be 
reduced  to  an  acceptable  level  by  a carefully  executed  and  well 
supported  Implementation  plan.  This  alternative  provides  very  great 
benefits  for  the  long  term. 

(3)  The  Picatinny  Alternative  3A  is  not  recommended  even  though 
it  is  the  least  costly  of  any  alternative  and  provides  for  almost 
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ONE-SITE  ALTERNATIVES 
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Figure  TII-19 


complete  consolidation  of  effort  with  only  the  Chemical  Systems 
Laboratory  and  the  Aberdeen  ranges  and  wind  tunnels  separated  geo- 
graphically. The  advantages  in  the  short  term  for  building  an  ADC 
on  an  existing  large  development  base  are  handicaps  in  the  long  term; 
the  large  inherited  population  with  its  established  identity  and  way 
of  doing  business  coupled  with  a recruitment  level  of  only  three 
percent  seriously  handicaps  an  effort  at  a "fresh  start".  The  lack 
of  onsite  long  distance  ranges  for  both  the  ballistics  and  weapon 
systems  laboratories  is "also  a disadvantage  for  a long  term  single- 
site ADC. 


2.  Two-Site  Alternatives,  a.  Alternative  4/5  (6400  and  7500  models). 
(ADC  HQ,  Small  Caliber,  Ballistics,  and  Chemical  Systems  Laboratories 
at  APG;  Large  Caliber  Laboratory  at  Picatinny.)  This  alternative  takes 
advantage  of  the  explosives,  munitions,  and  fuze  skills  and  the 
facilities  at  Picatinny,  It  also  takes  advantage  of  the  BRL  base  in 
establishing  the  Small  Caliber  Laboratory  and  provides  for  continued 
good  coupling  between  these  laboratories.  It  should  provide  for  very 
good  interfaces  with  external  agencies,  and  a partial  "fresh  start" 
with  creation  of  a new  systems  development  activity  at  Aberdeen  where 
the  work  now  is  primarily  in  technology.  The  small  caliber  work  will 
have  available  long  distance  ranges;  however,  other  internal  interfaces 
are  less  good;  the  weapon  systems  laboratories  are  separated,  the 
headquarters  is  not  located  with  the  hulk  of  the  development  dollars, 
and  the  Systems  Evaluation  Office,  Armament  Concepts  Office  and 
Product  Assurance  Directorate  must  be  divided.  The  separation  of  the 
technologies  of  fire  control,  fuzes,  and  munitions  diminishes  technology 
interchange  and  flexibility  in  use  of  the  work  force.  Some  flexibility 
Is  gained  between  the  Ballistics  and  Small  Caliber  Laboratories. 
Headquarters  would  be  located  with  three  of  the  four  laboratories 
together  with  TECOM,  AMSAA,  and  the  Human  Engineering  Laboratory,  with 
whom  the  ADC  will  have  close  and  frequent  technical  contracts.  The 
near  even  split  of  the  ADC  population  between  sites  permits  use  of  the 
best  facilities  at  both  locations,  but  carries  the  disadvantage  of 
no  long-range  firing  capability  with  the  large  caliber  systems  at 
Picatinny.  The  alternative  requires  from  6 to  11  percent  in  recruit- 
ment and  would  be  essentially  complete  in  FY  80.  One-time  and  recur- 
ring costs  are  the  highest  among  the  two-site  alternatives  because  of 
the  duplication  of  support  effort.  Economic  Impact  is  moderate. 


b.  Alternative  5A,  (ADC  Headquarters,  Large  and  Small  Caliber 
Laboratories  at  Picatinny;  Ballistics  and  Chemical  Systems  Laboratories 
at  Aberdeen.)  This  alternative  places  the  ADC  headquarters  with  the 
two  weapon  systems  laboratories  (5400  of  the  7800  total  population)  at 
Picatinny  and  retains  the  BRL  ballistics  expertise  at  Aberdeen.  From 
an  operational  standpoint,  the  collocation  permits  very. good  supervision 
of  development  activities,  very  good  coupling  of  explosives  and 
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propellants  technology  with  development,  and  very  good  technology 
interchange  within  the  collocated  functions  of  fire  control,  fuzes, 
munitions,  and  weapons.  This  arrangement  also  provides  excellent 
flexibility  of  the  work  force  with  corresponding  potential  economies, 
and  an  excellent  capability  for  interfacing  with  external  agencies. 

It  does  have  the  operational  disadvantages  of  geographic  separation  of 
weapon  systems  development  from  ballistics  technology,  the  lack  01 
long-range  firing  facilities  at  Picatinny,  and  the  perception  of  the 
poorest  "fresh  start"  among  the  two-site  alternatives  in  spite  of 
11  percent  new  recruitment.  This  alternative  is  the  least  costly 
two-site  alternative  and  could  be  completed  in  FY  80.  Economic 
impact  is  moderate  and  affects  Frankford,  Rock  Island,  and  Watervliet 
the  same  as  other  two-site  alternatives,  but  would  reduce  the  impact 
at  Picatinny  from  other  alternatives  (except  3A) . 

c*  Alternative  5B.  (ADC  Headquarters,  all  laboratory  headquarters 
at  Aberdeen;  munitions  and  fuze  portions  of  Large  and  Small  Caliber 
Laboratories  at  Picatinny.)  This  alternative  could  also  be  adapted 
to  the  6400-man  model.  It  maintains  the  systems  orientation  organi- 
zationally but  not  geographically;  technology  areas  are  grouped 
geographically  with  all  weapons  and  fire  control  at  Aberdeen  (with 
its  long  range  firing  capability)  and  all  munitions  and  fuzes  at 
Picatinny.  This  alternative  is  more  costly  than  Alternative  5A  but 
slightly  less  costly  than  5;  provides  for  the  ADC  Headquarters  to  be 
collocated  with  all  laboratory  headquarters  and  with  TECOM,  AMSAA 
and  HEL;  provides  flexibility  of  the  work  force  since  common  technology 
areas  are  collocated;  requires  a split  Product  Assurance  Directorate, 
Armament  Concepts  Office,  and  System  Evaluation  Office;  requires  8% 
new  recruiting;  and  could  be  completed  in  FY  80.  The  collocation  of 
all  the  laboratories'  headquarters  with  the  ADC  Headquarters  provides 
an  excellent  interface  with  external  agencies  and  a good  image  of 
a "fresh  start".  However,  this  alternative  has  the  major  disadvantages 
of  geographic  separation  of  "guns  and  bullets"  in  both  Large  and  Small 
Caliber  Laboratories.  Economic  impact  is  moderate  resembling  other 
two-site  alternatives  but  separations  are  lowest. 

d.  The  four  two-site  alternatives  are  comnare^  on  the  following 
page  with  their  major  advantages  and  disadvantages,  in  Figure-III-20 

(l)1— ' Alternative  5 is  selected  as  one  of  the  preferred  alternatives 
because  of  its  opportunity  for  a "fresh  start"  with  the  new  small  arms 
development  activity  at  Aberdeen,  the  advantage  provided  by  collocation 
with  BRL,  the  availability  of  long  distance  ranges  to  a portion  of  the 
weapon  development  activity;  the  use  of  the  best  facilities  at  both 


1/  Alternatives  4 and  5 are  the  same  when  considering  advantages  and 
disadvantages;  both  are  organizationally  and  geographically  identical, 
only  their  populations  differ.  The  actual  strength  of  this  alternative, 
if  implemented,  would  fall  somewhere  within  the  levels  estimated  from 
the  6400  man  model  (Alternative  4)  and  the  7500  man  model  (Alternative  5). 
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with  BRL,  the  availability  of  long  distance  ranges  to  a portion  of  the 
weapon  development  activity;  the  use  of  the  best  facilities  at  both 
Picatinny  and  BRL;  and  because  it  can  be  implemented  rapidly. 

(2)  Alternative  5A  is  selected  because  it  collocates  top  manage- 
ment and  the  two  weapon  systems  development  laboratories  (approximately 
70%  of  the  population),  provides  excellent  flexibility  of  the  work 
force,  facilitates  technology  interchange  between  the  Large  and 

Small  Caliber  Weapon  Systems  Laboratories  and  coupling  with  the 
explosives  technology  base,  is  the  lowest  cost  two-site  alternative, 
and  can  be  implemented  rapidly. 

(3)  Alternative  5B  is  not  carried  forward  for  further  consider- 
ation because  it  is  not  believed  the  advantage  of  good  work  force 
flexibility  and  technology  coupling  gained  by  collocating  the 
munitions  and  fuze  work  and  the  weapon  and  fire  control  work  offsets 
the  disadvantage  of  splitting  work  on  "guns  and  bullets." 

3.  Three-Site  Alternatives.  These  alternatives  all  place  the 
Large  Caliber  Weapon  Systems  Laboratory  at  Picatinny  and  the 
Ballistic  and  Chemical  Systems  Laboratories  at  Aberdeen.  The 
primary  variation  in  these  alternatives  is  the  location  of  the  Small 
Caliber  Laboratory  at  Rock  Island  in  alternative  6,  and  at  the  site 
proposed  by  Philadelphia,  ("new"  Frankford)  in  alternative  7 and 
"old"  Frankford  in  alternative  8. 

a.  These  three  alternatives  differ  mainly  in  the  proximity  of 
the  Small  Caliber  Laboratory  to  Aberdeen  and  Picatinny,  and  in  the 
current  small  caliber  base  upon  which  that  laboratory  is  being 
built  — small  caliber  weapons  in  the  case  of  Rock  Island  and  small 
caliber  ammunition  and  fire  control  in  the  case  of  Frankford.  The 
Rock  Island  alternative  has  advantages  over  Frankford  in  being  slightly 
less  costly  and  in  being  close  to  the  ALC,  but  the  disadvantage  of 
being  much  more  distant  from  the  mass  of  the  ADC  activity  at  Aberdeen 
and  Picatinny.  Economic  impact  would  be  somewhat  less  in  placing 

the  Small  Caliber  Laboratory  at  Frankford  because  of  the  poor  economic 
health  of  the  Philadelphia  area  relative  to  that  of  the  Rock  Island 
Communities . 

b.  The  three-site  alternatives  do  have  somewhat  higher  retention 
of  current  skills,  fewer  separations,  and  correspondingly  less 
economic  impact  on  communities  than  two-site  alternatives  but  they 
least  well  fulfill  the  objectives  for  the  ADC  of  all  the  alternatives 
considered.  The  three-site  alternatives  produce  significant:  operation- 
al disadvantages  and  offer  no  cost  advantages  over  the  two-site 
alternatives.  The  separation  of  munitions,  fuze,  fire  control,  and 
weapon  functions  with  the  separation  of  Large  and  Small  Caliber  Weapons 
and  the  additional  separation  of  both  from  ballistics  technology 
complicates  management,  reduces  the  flexibility  of  the  work  force. 
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inhibits  technology  interchange,  and  also  incurs  diseconomies  of 
three  sets  of  support  activities.  Accordingly,  the  three-site 
alternatives  will  not  be  considered  further  for  recommendation  as 
preferred  ADC  alternatives. 
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aj  Alternatives  are  defined  in  Figure  II -4 

b / Edgewood  Arsenal  CB  activity  becomes  the  Chemical  Systems  Laboratory  and  remains  in  place  at  APG  in  all  alternatives.  BRL  wind  tunnels  and  ranges 
are  also  left  in  place. 

cj  Any  alternative  could  be  built  on  the  6,400  or  7,500  man  model;  for  economic  analysis  purpojes,  alternative  1 through  4 were  built  on  6,400  and  5 
through  8 on  7,500  models. 

d/  Internal  interfaces  - judges  combined  effects  cf  location  of  ADC  HQ  and  span  of  control,  coupling  technology  with  development,  and  integrated 
systems  management. 

e/  External  interfaces  - judges  ease  with  which  ADC  can  interact,  with  ALC,  user,  AMC  users  and  other  Services,  AMC  HQ,  private  sector,  and  other  AMC 
laboratories. 

f/.  Community  impact  summary  - quantitative  reflection  of  impact  on  communities  is  shown  on  the  next  page,  Figure  III-18. 


Figure  III-17 
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a/  Net  impact  on  community  due  to  ADC  and  ALC  implementation. 
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CHAPTER  TV 

MAJOR  FINDINGS,  RECOMMENDATION,  AND  CONCLUSIONS 
SECTION  A:  Major  Findings. 

After  study  of  the  organization  and  operation  of  the  current  arma- 
ment community,  other  development  organizations,  and  the  AMARC  re- 
port, and  after  developing,  analyzing,  and  costing  numerous  alter- 
native concepts  with  the  aid  of  in-house  experts  and  consultants, 
the  committee  finds: 

a.  The  armament  acquisition  process  is  in  need  of  major  im- 
provement . 

b.  A consolidation  of  fragmented  activities  and  reorganization 
into  systems  laboratories  will  assist  in  providing  an  opportunity 
for  improvement,  and  a climate  for  change. 

c.  Significant  economies  can  be  achieved  with  reorganization 
and  consolidation. 

d.  The  armament  development  activities  will  be  in  a good 
position  for  the  long  term  if  any  one  of  the  preferred  alternatives 
is  adopted. 

e.  None  of  the  alternatives  is  without  disadvantages. 

f.  All  alternatives  are  significantly  better  than  the  status 


quo. 
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SECTION  B:  Recommended  Concept  and  Preferred  Alternatives . 

1.  Recommended  Concept . The  recommended  concept  is  to  establish 
an  Armament  development  Center  (ADC)  responsible  for  research  and 
development  and  the  transition  of  newly  developed  armament  materiel 
into  quantity  production.  The  ADC  will  be  built  unon  a core  of  four 
laboratories,  three  systems  development  laboratories — large  caliber 
weapons,  small  caliber  weapons,  and  chemical  materiel — supported  bv 
a fourth  laboratory  for  ballistics  research.  The  center  will  in- 
corporate those  on-going  activities  clearly  relevant  to  the  armament 
acquisition  mission  now  located  at  Frankford,  Pock  Island,  Picatinnv, 
and  Watervliet  Arsenals,  the  Ballistic  Research  Laboratories,  and 
Edgewood  Arsenal.  The  organizational  and  operational  concept  fol- 
lows from  the  objectives  established  for  the  AT)C,  with  emphasis  on 
those  related  to  systems  orientation,  clear  assignment  of  responsi- 
bility, intensive  management  of  concepts  and  projects,  close  coup- 
ling between  technology  and  development,  and  a strong  bond  with  the 
user. 

2.  Preferred  Alternatives.  Eleven  alternatives  were  generated  by 
varying  the  population,  degree  of  consolidation,  and  location  of 
organizational  elements:  these  have  been  analyzed  and  evaluated 
with  respect  to  operational  considerations,  personnel,  costs,  and 
community  impact.  The  committee  has  weighed  the  advantages  and 
disadvantages  of  each  alternative  and  finds  three  that  stand  above 
the  rest;  they  are,  in  order  of  preference,  as  shown  in  Figure  TV-1. 

An  evaluation  of  these  alternatives  is  presented  in  summary  form  in 
Figure  IV-2  at  the  end  of  this  section. 


3.  Rationale  for  Order  of  Preference.  Alternative  3,  with  its 
great  long  term  benefits,  was  ranked  third  because  of  the  high  de- 
gree of  dislocation  of  the  large  caliber  ammunition  personnel  with 
attendant  increased  potential  for  reduced  capability,  especially  in 
support  of  production;  the  sharper  adverse  impact  on  one  community 
(Dover);  and  the  higher  initial  investment  required.  The  initial 
investment  of  $138  million  is  not,  by  itself,  considered  a major 
discriminator  since  present  value  costs  are  comparable  to  the  first 
choice  alternative.  Alternative  5 was  preferred  to  Alternative  3 
because  it  avoids  the  dislocations  cited  above,  yet  provides  an  ex- 
cellent opportunity  for  a partial  fresh  start.  Alternative  5A  was 
preferred  to  Alternative  5 because  the  ADC  headquarters  would  be 
collocated  with  the  two  principal  weapon  systems  laboratories 
which  constitute  70  percent  of  the  ADC  population,  because  of  its 
relative  ease  of  implementation,  and  because  top  management  is 
located  where  it  can  directly  influence  generation  of  a "fresh 
start." 


IV-5 


HANKING 

ALTERNATIVE 

First 

Alternative  5A,  Aberdeen-? icatinny,  Two-Site  ADC. 

Picatinny  - ADC  Headquarters 

Large  Caliber  Weapon  Systems  Laboratory 
Small  Caliber  Weapon  Systems  Laboratory 
Aberdeen  - Ballistics  Research  Laboratory 
Chemical  Systems  Laboratory 

Second 

Alternative  5,  Aberdeen-Picatinny , Two-Site  ADC. 

Aberdeen  - ADC  Headquarters 

Small  Caliber  Weapon  Systems  Laboratory 
Ballistics  Research  Laboratory 
Chemical  Systems  Laboratory 
Picatinny  - Large  Caliber  Weapon  Systems  Laboratory 

Third 

Alternative  3,  Aberdeen  One-Site. 

Aberdeen  - ADC  Headquarters 

Large  Caliber  Weapon  Systems  Laboratory 
Small  Caliber  Weapon  Systems  Laboratory 
Ballistics  Research  Laboratory 
Chemical  Systems  Laboratory 

Figure  IV-1 

4.  Impact  Upon  ARMCOM.  A separate  substudy  examined  the  impact 
that  the  formation  of  an  ADC  would  have  on  the  remainder  of  ARMCOM. 

An  Armament  Logistics  Command  (ALC)  complementary  to  the  ADC  was 
explored  in  concept  form.  The  substudy  determined  that  a separate 
Logistics  Command  is  feasible,  would  not  grow  in  population  or  bud- 
get from  the  status  quo,  and  varies  only  slightly  from  one  ADC 
alternative  to  another.  Therefore,  it  should  not  influence  the 
choice  of  an  alternative  for  the  ADC. 

5.  Implementation . The  implementation  plan  described  below  is 
applicable  to  either  Alternative  5A  or  5,  but  will  require  some 
modification  if  Alternative  3 is  selected. 

a.  Personnel  Considerations.  Expertise  within  the  armament 
community's  work  force  is  a valuable  national  asset  which  must  be 
retained  and  which,  therefore,  must  be  treated  with  care.  When  the 
decision  is  made  to  establish  an  Armament  Development  Center,  affect- 
ed employees  and  their  families  should  be  advised  as  soon  as  practi- 
cable. Their  views  should  be  solicited  so  that  the  full  impact  on 
their  personal  lives  is  known  and  considered  during  the  implemen- 
tation phase.  This  information  should  be  used  to  update  that  ob- 
tained during  the  study  and  used  in  evolving  and  evaluating  the 
alternative  courses  of  action. 


IV-6 


PREFERRED  ALTERNATIVES 


RANKING 

FIRST 

SECOND 

THIRD 

ALTERNATIVE 

LOCATION 

POPULATION 

5A 

APG-PA 

7,817 

5 

APG-PA 

8,083 

3 

APG 

6,386 

OPERATIONAL 

CONSIDERATIONS^ 

INTERNAL  INTERFACES 

GOOD  + 

GOOD  - 

EXCELLENT  + 

WORKFORCE  FLEXIBILITY 

EXCELLENT  - 

GOOD 

EXCELLENT  + 

EXTERNAL  INTERFACES 

EXCELLENT  - 

GOOD  + 

EXCELLENT  + 

"FRESH  START" 

GOOD  - 

GOOD  + 

EXCELLENT 

STEADY  STATE  DATE  (FY) 

1980 

1980 

1981 

mhhh 

■HHHHI 

PERSONNEL 

ASPECTS^/ 

TRANSFERS 
(%  OF  ADC) 

IN  PLACE 

i 

5,571  (71%) 

4,977  (62%) 

2,383  (37%) 

RELOCATE 

1,374  (18%) 

2,207  (27%) 

3,105  (49%) 

RECRUITMENT  REQUIRED 
(%  OF  ADC) 

872  (11%) 

899  (11%) 

898  (14%) 

SEPARATION  (RIF)  EXPECTED 

1,349 

1,259 

1,895 

HHHXsSMSI 

■ 

COSTS^/ 

ONE  TIME  INVESTMENT  (MILLIONS) 

$ 76 

$ 79 

$138 

ANNUAL  STEADY  STATE  (MILLIONS) 

$287 

$298 

$281 

PRESENT  VALUE  15  YEAR 
OPERATIONS  (BILLIONS) 

$ 2.50 

$ 2.56 

$ 2.50 

■ '>  • / ■ 

■ . 

COMMUNITY  ECONOMIC  IMPACT—^ 

MODERATE 

MODERATE 

MODERATE 

a/  For  details,  see  Chapter  III,  Section  C. 
bj  For  details,  see  Chapter  III,  Section  B. 
c/  For  details,  see  Chapter  III,  Section  A. 
d/  For  details,  see  Chapter  III,  Section  D. 


Figure  IV-2 
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(1)  Assistance  Program.  Every  effort  should  be  made  to  pro- 
vide assistance  to  employees  relocating  to  the  ADC,  transferring  to 
other  government  agencies,  or  leaving  government  service. 

(a)  Personnel  at  Watervliet , Rock  Island,  Frankford,  Picatinny, 
and  Aberdeen  with  transfer  rights  should  be  encouraged  to  accept 
employment  with  the  ADC. 

(b)  "People"  teams  should  be  formed  at  losing  and  gaining 
installations  to  assist  individuals  moving  and  to  keep  personnel 
informed. 

(c)  A sponsorship  program,  possibly  involving  the  Chamber  of 
Commerce  at  the  gaining  location,  should  be  encouraged  to  supplement 
these  actions  and  help  ease  the  difficulties  of  relocating. 

(2)  Incentives . In  order  to  attract  key  personnel  to  the  ADC, 
various  incentive  programs  may  be  needed.  These  could  be  in  the 
form  of  grade  increases  for  which  they  qualify  and/or  other  forms 
of  remuneration  such  as  mortgage  assistance  programs. 

(3)  Talent  search  and  recruitment. 

(a)  Where  it  would  be  advantageous  and  within  the  framework  of 
the  Civil  Service  regulations,  use  of  a commercial  source  should  be 
considered  for  the  conduct  of  a talent  search  to  find  candidates 
for  key  positions  that  may  be  difficult  to  fill. 

(b)  The  Civilian  Personnel  Office  should  form  implementation 
teams  working  under  ADC  control  but  located  at  or  working  closelv 
with  both  gaining  and  losing  installations. 

(c)  Some  special  travel  funds  should  be  made  available  for 
interviewees  to  expedite  the  selection  and  hiring  of  potential 
candidates  for  key  ADC  positions. 

(d)  Term  appointments  should  be  used  wherever  they  would  be 
advantageous.  If  necessary,  they  will  be  used  to  hire  personnel 
to  complete  projects  at  Benet  Laboratories,  Rodman  Laboratories, 
and  Frankford  Arsenal.  They  will  also  be  used  when  appropriate 
for  projects  at  the  new  ADC. 

b . Operations . 

(1)  General . Before  the  ADC  assumes  responsibility  for  on- 
going or  new  programs,  key  leaders  must  be  selected,  hired,  and 
assigned  duties;  plans  for  the  complex  task  of  transition  must  be 
prepared  in  detail;  and  responsibilities,  authority,  and  resources 
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assigned  the  implementers.  The  plan  must  he  in  sufficient  detail 
so  that  each  individual  is  aware  of  his  role,  that  of  others,  and 
how  all  involved  interact.  Responsibilities  must  also  he  clearly 
assigned.  Detail  is  needed  so  that  the  plan  can  be  modified  dur- 
ing the  execution  phase  to  accommodate  to  those  events  unforeseen  or 
to  those  anticipated  in  all  aspects,  except  timing.  The  ADC  must 
be  ready  to  accelerate  the  rate  of  implementation;  movement  will  be 
determined  by  the  availability  of  personnel  and  facilities  and  bv 
the  need  to  maintain  continuity  of  programs.  For  the  planning 
period  it  is  proposed  to  establish  a provisional  headquarters.  More 
information  on  implementation  strategies  and  the  movement  of  activi- 
ties is  contained  in  Annex  IV-A. 

(2)  Provisional  Headquarters.  In  its  provisional  status,  the 
.ADC  will  comprise  a command  and  management  element,  a planning  staff 
including  experts  in  civilian  personnel,  construction,  programming, 
transportation,  and  operations  at  each  of  the  affected  facilities, 
plus  an  administrative  element. 

(a)  Priority  will  be  given  to  the  search  for  and  selection  of 
the  laboratory  directors  and  other  top  management  personnel. 

(b)  Success  may  require  exceptions  to  regulations  and  policies; 
success  will  require  careful  attention  to  planning  the  move  of 
individuals  and  facilities.  The  constant  recognition  that  it  is 
"people"  who  accomplish  the  development  mission  must  be  emphasized 
to  preclude  any  appearance  of  a false  dichotomy  between  personnel 
considerations  and  mission  accomplishment.  The  harmony  between  the 
two  must  be  generated  early  in  the  life  of  the  Provisional  Head- 
quarters and  continue  throughout  the  life  of  the  ADC. 

(c)  Provisional  status  should  be  guaranteed  until  the  major 
tasks  are  completed. 

c.  ADC  Activation  and  Transition.  At  activation  the  ADC  would 
manage  the  armament  RD&E  program  as  does  a project  manager.  Until 
transfer,  the  work  would  be  accomplished  where  it  is  being  done 
now,  at  the  arsenals  and  BRL.  The  ADC  would  provide  guidance  and 
control  funds,  thus,  permitting  it  to  build  a new  organization  with- 
out being  responsible  for  the  old.  By  controlling  all  programs,  the 
ADC  can  control  the  timing  of  the  move  of  each.  In  general,  pro- 
jects in  the  late  stages  of  full-scale  development  will  be  completed 
in  place:  those  in  earlier  stages  will  move  at  program  milestones  or 
sooner,  if  they  can  be  accepted.  Project  teams  will  assist  in  phas- 
ing old  projects  into  the  ADC.  Research  and  exploratory  development 
work  will  be  moved  as  capabilities  permit.  Priority  will  be  as  fol- 
lows : 
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(1)  Establishment  of  systems  management  of  large  and  small 
caliber  programs, 

(2)  Movement  of  fire  control,  small  arms  ammunition,  mechanical 
time  fuzes,  shell  metal  parts,  and  supporting  technology  work  from 
Frankford  Arsenal  to  meet  its  closure  schedule. 

(3)  Movement  of  development  projects  with  their  teams  from 
Rodman  and  Benet  Laboratories  and  the  ARMCOM  RD&K  Directorate. 

(4)  Movement  of  technology  programs  from  Rodman  Laboratories, 

(5)  Movement  of  technology  programs  from  Benet  Laboratories. 

As  a control  measure,  a technical  "phase-down'*  team  will  be  estab- 
lished at  each  losing  activity  to  insure  continuity  of  programs  and 
to  warn  of  potential  loss  of  expertise  and  capability. 

d.  Time  to  "Steady  State."  It  is  estimated  that  four  years 
will  be  required  from  date  of  activation  of  the  ADC  until  all  per- 
sonnel and  programs  are  transferred,  new  talent  recruited,  and  all 
essential  construction  and  renovation  of  facilities  completed. 

e.  Selection  of  commander. 

(1)  The  commanders  selected  for  the  ADC  and  ALC  should  be 
officers  who  have  the  full  confidence  of  their  superiors  in  AMC 
and  DA  and,  therefore,  can  be  delegated  the  needed  authority  to 
accomplish  this  large,  complex,  and  important  task. 

(2)  It  is  not  possible  to  anticipate  and  resolve  in  advance 
every  problem  that  may  arise  between  the  two  commands  in  the 
orderly  separation  of  development  and  logistics  functions.  It  is 
only  possible  to  acknowledge  that  some  difficult  decisions  will  have 
to  be  made  promptly  as  the  separation  progresses  and  then  establish 
the  procedures  for  making  them. 

(3)  Given  the  proper  conditions  and  orientation,  the  bulk  of 
the  problems  could  be  resolved  on  a cooperative  basis ; where 
interests  genuinely  conflict,  AMC  would  decide  the  issue.  If,  in 
the  judgment  of  the  AMC  Commander,  this  required  the  ready  availa- 
bility of  an  arbitrator  not  associated  with  either  the  ADC  or  the 
ALC,  one  could  be  designated.  This  could  become  a duty  of  the 
Deputy  Commander  or  be  assigned  full  time  to  a general  officer  with 
his  own  small,  ad  hoc  staff. 

f • Special  Authorities.  Successful  creation  of  an  ADC  will 
require  waivers  to  existing  regulations  and  policies.  These  must 
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be  granted,  for  example,  to  permit  the  ADC  to  have  its  own  Civilian 
Personnel  Office  or  to  have  assigned  the  number  and  quality  of 
military  officers  needed  to  meet  the  ADC's  new  objectives.  Special 
consideration  should  be  given  to  reducing  to  the  absolute  minimum 
any  normal  or  special  reports  to  higher  headquarters  during  the 
transition  period. 

g.  Milestone  Schedule.  Figure  IV-3  is  the  milestone  schedule 
of  the  ADC  covering  the  period  from  announcement  of  the  decision 
to  implement  through  the  transition  period. 
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ADC  MILESTONE  SCHEDULE 


D-Day 


D+l  no 


TW-4  mo 
W-6  no 

A-Day 
(Df9  mo) 


A+12  mo 

A+18  mo 
A+24  mo 

Ad-48  mo 


MILESTONE 


Announce  ADC  Concept  and  decision  to  imple- 
ment . 

Establish  Provisional  ADC  Headquarters  with 
top  management  and  planning  staff  to  in- 
clude civilian  personnel,  movement,  techni- 
cal, and  other  supporting  specialist  ad- 
ministrative elements. 

Establish  task  forces  to  accomplish  detail- 
ed planning  for  activation  of  ADC  and 
building  up  its  capabilities. 

Initiate  talent  search  for  key  leaders. 

Plan  for  new  construction  and  renovation 
programs . 

Establish  Civilian  Personnel  Office  and 
nucleus  of  Procurement  Office. 

Continuously  coordinate  with  Logistics 
Command . 

Submit  MCA  budget. 

Select  laboratory  directors  and  start  re- 
cruiting second  level  management. 

Establish  teams  at  losing  and  gaining  sites 
to  assist  in  relocation  of  individuals, 
programs,  and  equipment. 

Activate  ADC. 

Assume  budget  authority  and  full  responsi- 
bility for  RDE  programs. 

Assume  control  of  development  PMs. 

Start  movement  of  fire  control,  small  arms 
ammunition,  mechanical  time  fuzes,  shell 
metal  parts,  and  supporting  technologies 
from  Prankford. 

Start  movement  of  relatively  new  develop- 
mental programs  from  Rodman  and  Benet 
Laboratories . 

Complete  movement  from  Frankford  and  new 
programs  from  Benet  and  Rodman. 

Establish  Armament  Institute. 

Complete  all  systems  management  movement 
to  ADC. 

Start  technology  program  move  from  Benet. 

Consolidate  all  activities  at  ADC. 

Initial  MCA  complete. 

ADC  reaches  "steady  state"  condition. 


Figure  IV-3 
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DATE 

1 Jul  1975 


1 Aug  1975 


1 Nov  1975 

1 Jan  1976 

1 Apr  1976 


1 Apr  lq77 

1 Oct  1977 
1 Apr  1978 

1 Apr  1980 


SECTION  C : Conclusions . 


1.  The  need  for  improvement  in  the  acquisition  process  is  com- 
pelling and  the  study  committee  recommends  adoption  of  one  of  three 
preferred  alternatives  with  confidence  that  any  one  can  provide  the 
desired  improvement. 

2.  The  decision  to  implement  should  he  made  with  recognition  of 
the  following: 

a.  The  risks  and  costs,  as  well  as  the  advantages,  attendant 
to  the  selected  alternative. 

b.  The  need  for  skillful  and  flexible  implementation  to  retain 
the  people — professional,  subprofessional,  support,  and  admini- 
strative personnel — who  comprise  the  expertise  in  the  current  com- 
munity, thereby  maintaining  continuity  in  important  programs  and 
the  capability  to  produce  armaments. 

c.  The  need  at  the  start  for  strong  support  from  top  levels  in 
DA  and  DoD,  and  the  Congress,  and  for  their  commitment  to  continued 
support  throughout  the  transition. 
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abbreviations  and  acronyms 

-A- 

AA  Anti  aircraft  Artillery 

AAP Army  Ammunition  Plant 

A/C . Aircraft 

ACO  Armament  Concept  Office 

ACR  Ammunition  Condition  Report 

ADC  ........  Armament  Development  Center 

ADPE  . Automatic  Data  Processing  Equipment 

AEC  ........  US  Atomic  Energy  Commission 

AIF Army  Industrial  Fund 

ALC  ...  Armament  Logistics  Command 

ALT Administrative  Lead  Time 

AMARC  .......  Army  Materiel  Acquisition  Review  Committee 

AMC US  Army  Materiel  Command 

AMCPM-PBM  AMC  Project  Manager  - Production  Base  Modernization 

AMDF Army  Master  Data  File 

AMETA  Army  Management  Engineering  Training  Agency 

AMMRC  .......  Army  Mechanics  Materiel  Research  Center 

AMSAA  Army  Materiel  Systems  Analysis  Activity 

APDS-T  Armor  Piercing  Discarding  Sabot  - Tracer 

APERS-T  Anti  personnel-Tracer 

APG  ...  Aberdeen  Proving  Ground 

ARMCOM  US  Army  Armament  Command 
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ASO  ........  Armament  Systems  Office 

ASF  ........  Army  Stock  Fund 

ASPR  .......  Armed  Services  Procurement  Regulation 

AVSCOM  ......  US  Army  Aviation  Systems  Command 


-B- 

Base  Mod  Munitions  Production  Base  Modernization  and 

Expansion 

BL  ........  Benet  Laboratory,  Watervliet  Arsenal 

BRL  ........  Ballistic  Research  Laboratories,  Aberdeen 

Proving  Ground 

-C- 


CAD  . . . 
CAMO-PAC 
CAWS  . . 
CB  ... 
CBR  . . . 
CCB  . . . 
CCSS  . . 

CG  ... 
chg  . . . 
CONUS  . . 

CP  . . . . 
CPO  . . . . 


. Cartridge  Actuated  Device 

. Central  Ammunition  Management  Office-Pacific 
. Cannon  Artillery  Weapon  Systems 
. Chemical  and  Biological 
. Chemical,  Biological  and  Radiological 
. ‘ Configuration  Control  Board 
. Commodity  Command  Standard  System 
. Commanding  General 
. Charge 

, Continental  United  States 
. Comptroller  Directorate 
, Civilian  Personnel  Office 
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CSC 

CSJF 

CSTA 

ctg 


D&E  . . 
DA 

DCAS  . 
DEMIL 
DLSC  . 
DNA  . 
DOD  . 
DPG  . 
DSA  . 
DX  . . 

EA  . . 
ECOM  . 
EIR  . 
ENG  DIR 
EOD  . 

FA  . 


Civil  Service  Commission 
Case  Study  and  Justification  Folder 
Combat  Surveillance/Target  Acquisition 
Cartridge 

-D- 

Development  and  Engineering  Department 

Department  of  the  Army 

Defense  Contract  Administration  Services 

Demilitarization 

Defense  Logistics  Services  Center 
Defense  Nuclear  Agency 
Department  of  Defense 
Dugway  Proving  Ground 
Defense  Supply  Agency 
Direct  Exchange 
-E- 

Edgewood  Arsenal 

United  States  Army  Electronics  Command 
Equipment  Improvement  Recommendation 
Engineering  Directorate 
Explosive  Ordnance  Disposal 
-F- 

Frankford  Arsenal 
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FC  .......  . Fire  Control 

FL  , , , Feltman  Laboratory,  Picatinny  Arsenal 

FMT.  Field  Maintenance  Technician 

FORSCOM  , » . . , US  Army  Forces  Command 
FYDP  ......  Five  Year  Defense  Program 

-G- 

....  Government  Furnished  Materiel 
....  Government-owned,  Contractor-operated 
....  Government-owned,  Government-operated 
....  General  Services  Administration 

-H- 

....  Harry  Diamond  Laboratories 
....  High  Explosive 
....  Human  Factors 
....  High  Explosive  Antitank 
....  High  Explosive  Incendiary 

....  High  Explosive  Incendiary  Tractor  - Self-destructing 
....  High  Explosive  Plastic  - Tracer 

-I- 

ICM  .......  Improved  Conventional  Munitions 

ILS  Integrated  Logistic  Support 

IPCE  .......  Independent  Parametric  Cost  Estimate 

IPR  In-process  Review 


GOCO  . . 
GOGO  . . 
GSA  . . 

KDL  . . 
HE  . . . 
HF  , , . 
HEAT  . . 
HEI  . . 
HEIT-SD 
HEP-T  . 
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JAAB 
JCAP 
JPG  . 

LAO  . 
LIF  . 
LO  . 
LSAAP 


MAC  I . . 
MCA  . . . 
MERDC  . . 
MI COM  . . 
MIDA  . . 

DSD  • • • 

MM  . . . 
MM&T  . . 
MOD  & EXP 
MOS  . . . 
MTSQ  . . 
MUCOM  . . 


-J- 

Joliet  Army  Ammunition  Plant 
Joint  Conventional  Ammunition  Production 
Jefferson  Proving  Ground 
-L- 

Logistics  Assistance  Officer 
Logistics  Intelligence  File 
Liaison  Officer 

Lone  Star  Army  Ammunition  Plant 
-M- 

Military  Adaptation  of  Commercial  Items 
Military  Construction,  Army 

Mobility  Equipment  Research  & Development  Command 

US  Army  Missile  Command 

Major  Item  Data  Agency 

Millimeter 

Materiel  Management 

Martufacturing  Methods  and  Technology 

Modernization  and  Expansion 

Military  Occupation  Specialty  Code 

Mechanical  Time,  Super-Quick 

US  Army  Munitions  Command 
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NICP  , . . . 
NMP  . . , . 
NOL/WO  . . , 
NORS  , . . , 
NSN  » , , . 
NUC  . . , . 
NV  . , . . 
NVL  • • • • 
NWL  .... 


. National  Inventory  Control  Point 
. National  Maintenance  Point 
, Naval  Ordnance  Laboratory,  White  Oak 
. Not  Operationally  Ready,  Supply 
, National  Stock  Number 
. Nuclear 
. Night  Vision 
. Night  Vision  Laboratory 
. Naval  Weapons  Laboratory 
-0- 


OC&S 
OMA 
OR  . 
OSD  . 
0/T  . 
OTEA 

PA 

PAD 

PAD 

PEA 

PBS 

PEMA 


. Ordnance  Center  & School 
. Operations  and  Maintenance,  Army 
. Operational  Reliability 
. Office  of  the  Secretary  of  Defense 
. Overtime 

. Operational  Test  and  Evaluation  Agency 
-P- 

. Picatinny  Arsenal 
. Product  Assurance  Directorate 
. Propellant  Actuated  Device 
. Pine  Bluff  Arsenal 
, Plum  Brook  Station 

, Procurement  of  Equipment  & Missiles,  Army 
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PM  ........  Project  Manager 

PMDR  . . . . . . . Provisioning  Master  Data  Record 

PO . Plans  Office 

POM  . . Program  Objectives  Memoranda 

P&P  Procurement  and  Production  Directorate 

PRA  . . . Personnel  Requesting  Authority 

proj Projectile 

prop  charge  ....  Propelling  Charge 

prox Proximity 

-Q- 

QA  Quality  Assurance 

-R- 

RAM  Reliability,  Availability,  and  Maintainability 

R&D  . . . . . . . . Research  and  Development 

RD&E  . Research,  Development  and  Engineering 

,,  RDTE  Research,  Development,  Test  and  Evaluation 

REFLEX  . Resource  Flexibility  Program 

i.vRIA  . Rock  Island  Arsenal 

; RIF  . ; k ....  . . Reduction  in  Force 

. RL Rodman  Laboratory,  Rock  Island  Arsenal 

RMA  . . . , ...  . Rocky  Mountain  Arsenal 

ROC  . Required  Operational  Capability 

RPE Range  Probable  Error 
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S&T  . 
SA 

SAF  . 
SAAS  . 
SEO  , 
SF 

SIMO  . 
SP 

SPEF 
SSR  . 


, . , Science  & Technology  Laboratories 
« . Selected  Ammunition 
, , Safeguard  Munitions 
. . Standard  Army  Ammunition  System 
. . Systems  Evaluation  Office 
. . Safety  Office 

. . Special  Items  Management  Office 
. . Self-propelled 
. . Single  Program  Element  Funding 

. . . Space  Status  Report 
-T- 


TACOM  . . 
TAGO  . . 
TAMMS  . . 
TRL  . . 
TDA  . . 
TDP  , . 
TDY  , . 
TE  . , 
TECOM  . , 
TMDE  . , 
TOAMAC  . . , 
TOE  . , , 
TPDS-T  . . , 


. US  Army  Tank-Automotive  Command 
. The  Adjutant  General's  Office 
. The  Army  Maintenance  Management  System 
. Terminal  Ballistics  Laboratory 
. Tables  of  Distribution  and  Allowance 
. Technical  data  package 
. Temporary  duty 
. Technical  Escort 

. US  Army  Test  and  Evaluation  Command 
. Test,  measurement  and  diagnostic  equipment 
, The  Optimum  Army  Materiel  Command 
. Table  of  Organization  and  Equipment 
. Target  Practice  Discarding  Sabot-Tracer 
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TP-T  Target  Practice  - Tracer 

TRADOC . US  Army  Training  and  Doctrine  Command 

TROSCOM  US  Army  Troop  Support  Command 

TS  ...  Technical  Support 

-U- 

USSASA . US  Army  Small  Arms  Systems  Agency 

-V- 

VECP  Value  Engineering  Change  Proposal 

VRFWS  . Vehicle  Rapid  Fire  Weapon  System 

-W- 

WADC  Washington  Area  Development  Center 

WECOM  US  Army  Weapons  Command 

WP  White  Phosphorous 

WP-T  White  Phosphorous  - Tracer 

WA  Watervliet  Arsenal 

-Y- 

YPG Yuma  Proving  Ground 


RJ.Y; 
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